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An Optical Engine WE give this week quite a complete 
Indicator. account of Prof. Perry’s new steam- 
engine indicator, to which some reference was made in 
our cable dispatch a couple of weeks ago. A glance will 
show that the new instrument is of extreme simplicity, 
With moving parts of very small weight and few 
in number. The diagram made is continuously visible and 
the regulation of the engine under varying loads can be 
watched with the greatest ease. The only questionable 
feature about the instrument seems to be the operation of 
the flexible diaphragm that serves as a substitute for 
the piston of the ordinary form of steam-engine 
indicator. The diaphragm is not certain to give 
tegular action when subjected to _ considerable 
variations, and trouble has been found with it in 
one or two similar instruments. To be sure, in aneroid 
barometers it gives very regular and accurate results, but 
under these circumstances its fluctuations are very small 
in amount, and relatively slow. It would require a 
rather extensive comparison of Prof. Perry’s indicator 
with other instruments to determine its absolute accuracy 
for the purpose of computing indicator cards; in its pres- 
ent form it is not so well fitted for this use as for the watch- 
ing of regulation, looking after the adjustment of valves 
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and analogous purposes. The engine indicators generally 


in use, however, leave considerable to be desired in the 
way of accuracy, so that a wide field is left for innova- 
tions like the present. 


The Chemistry of IN our cable this week is a note on an 
Secondary Cells. interesting paper on this much investi- 
gated subject. Ever since the time of Planté, the exact 
action occurring in accumulators has been the theme of an 
indefinite amount of discussion, and although very valu- 
able contributions have been made to our knowledge of 
the subject there have always remained a certain number 
of inexplicable puints. Sqgme of these may now be very well 
accounted for by the presence in the electrolyte of an oxi- 
dizing substance so active and unstable as hydrogen di- 
oxide. It has long been noted that curious time phenom- 
ena occur in the discharge of secondary cells, the princi- 
pal of these being abnormally rapid exhaustion at high 
discharge rates, and partial recovery from this after a 
period of rest. The presence of the oxidizing agent in 
question casts considerable light on these obscure phenom- 
ena. It is rather singular that, in spite of the fact that 
the presence of hydrogen dioxide has been noticed before, 
more notice has not been previously taken of its chemical 
effects. 


More About the ON another page we print a rather 
Trolley Wire. spicy bit of comment, by a well known 
electrician, on some of the slurs cast by the metropolitan 
press upon electric traction. We have referred to this 
matter over and over again, but renewed attacks furnish 
good reason for further remarks. There are of course 
legitimate objections, mostly esthetic, to the introduction 
of the trolley wire on city streets, but these are usually 
neglected by the opponents of the trolley system in favor 
of a collection of mendacious assertions and hypothetical 
objections that are insults to the intelligence of every man 
who is acquainted with the facts. Ifa single person had 
ever been killed by the current from an electric rail- 
way wire then a reference to the ‘deadly trolley” 
might have some excuse for existence. As it is, 
however, it would be more reasonable to launch 
jeremiads against high-stcop houses on the ground that 
some unfortunate occupants have been killed by 
falling down the steps. It may be that the trolley wire 
is not a beautiful object and might incidentally temporarily 
obstruct the street, but why not, on the same grounds, 
make savage assults on the fire-alarm wires and telegraph 
and telephone wires of every sort? For the trolley wire is 
oply one, and serves u multitude of people, while the name 
of the telephone wires is legion and they are a convenience 
toa very small portion of the population. Abuse of the elec- 
tric railway seems to have risen almost to the rank of a popu- 
lar fad in and about New York, and perhaps opposition to it 
is useless; nevertheless an occasional vigorous attack like 
that of Mr. MacFarren may open the eyes of the purblind 
worshipers of the altogether lovely cable system and the 
idolized bobtail horsecar to a partial realization of their 
condition. 








Rotary Current WE give elsewhere an _ interesting 
Motors. paper by A. du Bots-Reymond on ro- 
tary currents and ther uses. By rotary currents the au- 
thor means a combination of alternating currents in such 
phase as to produce a rotary field. This may perhaps be 
best illustrated by referring to the conical pendulum fre- 
quently found in physical laboratories, where a ball sus- 
pended and acted upon by two forces at right angles is 
forced into elliptical or circular motion. It is too bad, by 
the way, that in this paper Mr. Nikola Tesla, who was in 
the field every bit as early as Ferraris, is not 
properly credited with some of the principles which he 
first announced and has done so much to develop. In 
fact, the rotary current motor became known principally 
through the efforts of Mr. Tesla, although considerable 
work has been done upon it by various experimenters. 
The general discussion of the subject, however, given in 
the paper in question furnishes a very clear idea of the 
principles involved and the general methods of con- 
struction followed. It may be noted that motors on 
this principle are to be used in the coming long- 
distance transmission of power at the Frankfort Electrical 
Exhibition; it should be said too that in this work a spe- 
cial generator will be employed following the methed laid 
down and the practice followed by Mr. Tesla rather than 
the devices of Ferraris for obtaining the requisite differ- 
ence in phase from a single alternating current. The ob- 
jection to this latter p!an is that a variation in the self- 
induction of any part of the circuit, such as is sure to 
occur with the varying loads on the motor, throws the 
phases of the two halves of the current out of their proper 
relation to each other. The efficiency of these rotary 
current motors is very satisfactory, and probably the prin- 
cipal reason that has prevented their extensive use is the 
necessity of using a special generator, and, generally, more 
than two wires for distribution. 





The Steam It will be noted in our cable dispatch 

Turbine. that Cambridge, England, is to have 
an electric light station operated by turbo-electric genera- 
tors. These, as most of our readers already know, are 
simply dynamos directly connected to steam-turbine 
machines, in which the piston and cylinder of the ordi- 
nary engine are replaced by a system of vanes quite like 





those used in the ordinary hydraulic turbine. 
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The experi- 
ment will be a very interesting one, because it will teach 
a most useful lesson concerning the practical economy 
of this class of apparatus. It quite goes without saying that 

if a large, complicated and costly engine could be replaced 

by a simple wheel taking very little space and costing a 

comparatively small amount it would much simplify the 

practical production of electricity; there would be no 

belting to care for, no reciprocating parts to break down, 

no valuable space to betaken up by massive machinery. 

The whole question depends on the economical use of 

steam by such simple means, and this isa matter to be 
determined only by experience. There are even now cer- 

tain types of work in which the steam turbine can very 

well be used, as we had occasion to point out some little 

time since in connection with the Dow turbine, described 

in our columns some months ago. The point to be dem- 
onstrated is the economy to be obtained on a large scale. 
It is a well-known fact that small steam engines 
do not compare favorably with large ones in point of effi- 
ciency. The same is undoubtedly true of any other steam 

apparatus, but to an indeterminate extent. If a turbine 
could give the horse power hour on an expenditure of 30 
pounds of steam, practically the figure now reached by 

most high-speed engines, it would become a very formida- 
ble competitor of the engine for innumerable purposes. 

The development of this new type ought to be encouraged 

and given a chance toshow what can be accomplished by it. 
The progress of the Cambridge experiment will therefore 
be watched with the keenest interest by electrical and me- 
chanical engineers, and if the results are made public they 
will constitute a most important addition to the literature 
of prime movers. 









Lightning IN another column will be found an 

Rods. interesting communication from Prof. 
Elihu Thomson on the subject of lightning rods. Ever 
since the days of Franklin the operation and utility of the 
lightning rod has been a subject concerning which ques- 
tions have been continually raised. In spite of the gen- 
eral impression that the apparatus is useful and desirable 
there have not been wanting skeptics who have insisted 
that, as generally put up, reds are ineffective and even 
dangerous. Furthermore this particular part of the elec- 
trical field has been the stamping ground of cranks 
for years. It is therefore particularly reassuring to 
have so competent an authority as Prof. Thomson put 
himself on record regarding the real merits of the question. 
One thing pointed out that is worth remembering is that a 
thunderstorm is not stationary, and consequently the effect 
of the rod in encouraging silent discharge may become very 
small ; however, it undoubtedly, to a certain extent, acts as 
a potential reducer and provides a path for silent discharge, 
but inasmuch as the rod forms ah extremely small fraction of 
the total path of the lightning its utility in the particular 
province mentioned may be very easily overestimated as re- 
gards the conductor proper. Prof. Thomson is of the opinion 
that a half-inch iron rod, or its equivalent, is a sufficiently 
good conductor to answer admirably, and if properly 
connected to the earth will prove a very efficient con- 
ductor. As regards suitable ground, of course water or 
gas pipe is unexceptionable; where this is not to be ob- 
tained the problem is not so easy. A very good suggestion 
is the division of the rod into several branches running 
away from the building and grounded separately. A com- 
plete metallic cage is of course well known to be theo- 
retically the most effective protection against lightning, and 
the only practical question is how far the effectiveness of 
this can be approximated by a few well-arranged con- 
ductors. Another very pertinent point mentioned by 
Prof, Thomson is the insulation of the rods. His conten- 
tion that they need not be insulated from the building is a 
most sensible one, for, as he plainly states, the average 
insulation given to a lightning rod is not good enough for 
a telegraph line of relatively very low potential. There is 
a vast deal of humbug about protection from lightning by 
means of insulation. Those unfortunate persons who are 
frightened almost out of their reason by thunderstorms 
and make themselves ridiculous by hurrying to dark 
closets, lying down on feather beds with alleged insulating 
supports, carefully stifling themselves by closing the 
windows, and doing a great variety of other useless and 
laughable things, are all unmindful of the fact that, 
when in response to an enormous electrical strain a half- 
mile of dielectric between the clouds and the earth 
gives way, the resulting discharge, after breaking through 
hundreds of feet of air, is not likely to be stopped in its 
course by an inch or two of wood or a pane of glass, The 
real purpose of the lightning rod is to keep the centre of 
discharge on the outside of human habitations. Lightning 
frequently plays what are apparently inexplicable pranks, 
but on investigation they nearly always prove to be simply 
efforts to get to the earth by the easiest way. If such small 
obstacles as a stone wall or the side of a house happen to 
be interposed in its path the lightning simply passes 
through them and goes on. In summing up, Prof. Thom- 
son’s conclusion is one that will commend itself to most 
electricians—that the simple rod provided by Benjamin 
Franklin, and suggested in connection with his earliest 
experiments, is not likely to be substituted or much im- 
proved, except as experience may have taught convenient 
details and the intelligent placing of the conductor with 
reference to the area to be protected, 
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Latest Foreign Electrical News. 





(By cable from our own correspondent.) 

LonpDon, June 22, 1891.—At the Conversazione of the 
Royal Society on Wednesday last there was a magnificent 
display of electrical apparatus, and Prof. Wm. Crookes, 
F. R. =. showed some very remarkable experiments on 
electrical evaporation in vacua. In the same line of investi- 
gation Prof, J. J. Thomson, of Cambridge, repeated the 
extraordinary experiments with vacuum tubes that were 
shown by him recently, and which have already been de- 
scribed in THE ELECTRICAL WoRLD. Perhaps the most in- 
teresting apparatus, from a practical point of view, 
was the electrical meter shown by Prof. John 
Perry, F. R. 8S, It is the very latest of his 
many important experiments in measuring apparatus 
and is extremely simple both in principle and application. 
It consists of a copper bell completely immersed in mer- 
cury, and rotating between the poles of a very powerful 
electromagnet with a field designed to be systematically 
very irregular, so as to generate the maximum amount of 
Foucault currents. In the model exhibited the retarding 
force of these was 25 times as great as that which could be 
obtained by available solid or fluid friction. The principle is 
an old one, the use of a copper bell being familiar in dead- 
beat galvanometers, and has already been used, of course, 
in meters, but so successful has Prof. Perry’s arrangement 
proved that this meter reads from 2 to 100 ampéres with 
an error of less than one per cent. The bell revolves at a 
maximum speed of one revolution per second. The results 
of experiments with the apparatus have beer highly satis- 
factory, as the figures given ought to indicate. Most of 
the trouble met in electric meters is in the lower part of 
their range, where the friction of moving parts becomes a 
considerable portion of the total force involved. Since, 
however, Prof. Perry’s meter reads so accurately from 2 to 
100 ampéres it at least gives promise of working success- 
fully on a smaller scale, even on very low loads. 

A paper recently read before the Society for Chemical 
Industry gives a very full description of the electric manu- 
facture of phosphorus. While the chemical processes for 
obtaining this element are not ditticult, they are somewhat 
complicated and tedious and a satisfactory short cut to the 
same result will be important to the resources of chemical 
manufacture. 

A very interesting paper on the chemistry of secondary 
cells was read last week before the Royal Society, and is a 
considerable addition to our knowledge of the inner wors- 
ing of the accumulator, The principal point brought out 
was the presence of hydrogen dioxide in some quantity in 
the electrolyte. Gladstone and Trube some years ago 
showed that on testing the liquid between the plates traces 
of something that might be ozone and hydrogen dioxide 
have always been found, and, indeed, Plante 
noticed that hydrogen dioxide and ozone in small quantities 
were present in the acid. He ascribed the high 
electromotive force to their influence, pointing out 
that as these substances are very unstable they are rapidly 
reduced, so that unless the discharge takes place at once 
they will have disappeared. The presence of hydrogen diox- 
ide explains several obscure points about the phenomena 
noticed, among others the tendency toward running down 
of the cell before the peroxide of lead on the plates is ex- 
hausted, for there is a tendency to form peroxide of lead 
on the lead plates, particularly during rapid discharges, by 
the agency of the electrolytic compound. 

At thecelebration of the Faraday Centenary at the Royal 
Institution on Wednesday last Lord Rayleigh gave an 
elaborate review of the splendid electrical work of that 
great investigator. 

The City & South London Railway has become a party 
to what may be a lively htigation. An action against the 
company has been instituted and an injunction issued by 
reason of nuisance due to noise and vibration at the gen- 
erating plant, and the company has been ordered to mniti- 
gate the same within two months. In addition it may be 
noted that the earth currents due to the railway have 
been observed as far off as Bennett's observatory, three 
miles away. 

The Cambridge municipality, who have been contem- 
plating for some time the erection of a station for electric 
lighting, decided on Tuesday last to put in a 10,000 light 
installation. The peculiar feature of this will be the use of 
Parses turbo-electric generators, which will thus be put 
to a tes nore extensive than any that they have hitherto 
received. 

_—_--—_--- Ds on D oo HS —_ -—- --——- 


The Electrolysis of Animal Tissues. 





In a recent paper on this subject, entitled ‘* Studies from 
a Physiological Laboratory,” Mr. G. N. Stewart says that it 
seems that practically the whole of the conduction in ani- 
mal tissues is electrolytic, and the electrolytes are princi- 
paliy the mineral salts, changes in the proteids being pro- 
duced by secondary electrolytic actions. In simple proteid 
solutions conduction occurs with great difficulty if mineral 
salts are absent or if they are present only in small propor- 
tions. The effects on the proteids themselves in saline solu- 
tions vary romewhat with the current density. The effects 
of electrolysis on the salts of the muscle were studied by 
estimating the ash. Striking changes were found to occur 
which, if produced within t'e living body, would pro- 
foundly modify nutrition. 
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(Copyrighted, 1890.) 
Chronological History of Electricity, Galvanism, Mag- 
netism and the Telegraph, from B.C. 2637 to A. D. 
1888.—Part I.* 


BY P. F. MOTTELAY. 


According to Dr. Lardner (‘‘Lectures,” vol. L., p. 187), 
Prof. Eberhart, of Halle, and Paul Frisi, of Pisa, first pro- 
posed an explanation of the aurora founded upon the fol- 
lowing, ‘‘1°. Electricity transmitted through rarefied air 
exhibits a luminous appearance, precisely similar to that of 
the aurora borealis. 2°. The strata of atmospheric air be- 
come rarefied as their altitude above the surface of the 
earth is increased,” a theory which has since been coun- 
tenanced by many scientists. It has been observed, nota- 
bly by Dalton, of Manchester, that the primitive beams of 
the aurora are constantly in a direction parallel to that of 
the dipping needle, and that the latter appears most 
affected when the aurora is the brightest. Arago noticed 
that the changes of inclivation amounted, upon one occa- 
sion to 7’ or 8’. The discovery that the magnetic needle was 
agitated during the presence of an aurora has been ascribed 
to Wargentin (Am. Journal Se., vol. XXX., p. 227), though 
it is claimed by the friends of Olav Hidrter (see A. D. 1740), 
that it was independently ascertained by the latter during 
the year 1741. 

The well-known Swiss chemist Auguste De La Rive has 
made many important observations upon the electric 
character of the aurora, the experiments carried on by him 
in the mountains of Finland being thus described : ‘* We 
surrounded the peak of a mountain with copper wire, 
pointed at intervals with tin nibs. We next charged the 
wire with electricity, and nearly every night during our 
stay produced a yellowish white light on the tin points, in 
which the spectroscope analysis revealed the greenish yel- 
low rays so characteristic of the aurora borealis. On the 
peak of Pietarintumturi we were especially successful, an 
auroral ray making its appearance directly over and about 
150 yards above the copper coil.” 

A complete list of all auroras appearing prior to (754 is 
to be found in Jean Jacques Dortons de Mairan’s, Paris, 
1731, ‘‘Traité Physique de Aurore Boréale,” and a cata- 
logue of aurorz observed, 1800-1877, has been made up by 
M. Zenger (Sci. Am. Supp., p. 10,915). One of the most 
interesting displays is known as the purple aurora, al- 
luded to in the Annals of Clan-mac-noise as having appeared 
A. D. 688. (Biot ‘‘Notesur la direction, etc.,” Comptes 
Rendus, tome X{X., for 1844, p. 822.) Between Sept. 19, 
1838, and April 8, 1839, Lottin, Bravais, LilliehOok and 
Siljestrém observed 160 auroras at Bossekop (69° 58 N. lat.) 
in Finmark and at Jupvig (70° 6’ N. lat.); they were most 
frequent during the period the sun remained below the 
horizon; that is, from Nov. 17 to Jan. 25. During this 
night of 70 times 24 hours there were 64 auroras visible. 
(Comptes Rendus, tome X., p. 289; Martin, ‘*Météorologie,” 
1843, p. 453; Argelander, in the “Vé6rtragen geh. in der 
K6énigsberg Gesellschaft,” bd. I., s. 259.) 

A Finnish physicist, named S. Lenstr6m, who had been 
attached to the Nordenskjold Polar Expedition of 1868, vis- 
ited Lapland in 1871, and, after a series of important ob- 
servations, constructed an apparatus that permitted him to 
‘* artificially reproduce the light of the aurora.” The in- 
tensity of this light is so great at times that LowenOrn per- 
ceived the corruscations in bright sunshine on the 29th of 
January, 1786, and Parry saw the aurora throughout the 
day during the voyage of 1821-1823. 

The height of the aurora has been variously estimated, 
but it is seldom found to be less than 45 miles above the 
surface of the earth. Father Boscovich estimated at 825 
miles the height of the one observed by the M urquis of Po- 
lenion the 16th of Dacember, i737. The extent of the 
aurora, according to Dalton, has been known to cover an 
area of 7,000 or 8,000 square miles. 

See ‘‘ Mem. de Turin,” An. 1784-5, vol. I., part 2, pp. 328, 
338; Young, ‘‘ Lectures,” vol. I., pp. 687, 716: Herschel, 
‘*Prelim. Discourse,” pp. 93, 329, 330; Phil. Trans., 1753, 
p. 850; Miller’s ‘*Kosmische Physik”; Noad, ‘‘Manual,” pp. 
225-237; also all the references at pp. 187-196, vol. I., of 
Humboldt’s ‘* Cosmos,” Bohn, London, 1849; Mairan, at vol. 
X., p. 961, ‘Dict. Univ.,” and vol. XXVI., p. 161, of the 
**Biog. Universelle;” Trans. Cambridge Phil. Soc., vol. 1; 
‘Isis Unveiled,” vol. I., pp. 417, 418. 

See, likewise, the ‘‘ Pharsalia” of Marcus Annus J.u- 
canus, trauslated by J. Krais, L, pp. 518-527; Plutarchus, 
** De facie in orbe June,” cap. 26; the ‘** Annals” of Caius 
Cornelius Tacitus, Germania, XLV., Ist ed., Venice, 1470; 
‘Das Polarlicht,” H. Fritz, Leipsic, 1831, pp. 4-6, 332; 
Mairan’s ‘‘ Traité Physique, etc.,” 1731, pp. 179-181; Gré- 
goire du Tour,” Lumiére Electiique, 1882, vol. VIL., p. 
489; Elias Loomis, ‘‘The Aurora Borealis, ete ,” p. 220 of 
the Reports of Smiths. Inst., 1865; A. M. Mayer, ‘‘Observa- 
tions, etc.,” Amer. Jour. of Se., Feb., 1871; F. Zéllner’s 
paper in ‘‘L, E, and D. Philos. Mag.” for May and July, 
1872; C. A. Young, Amer. Jour. of Sc., vol. III., 3d 8., p. 
69; Baron Karl Von Reichenbach’s ‘‘Physico-Physiological 
Researches,” trans. of Dr. John Ashburner, London, 1851, 
pp. 5-36, also p. 445, ete., of the translation of Dr. W. 
Gregory, London, 1850; J. H. Van Swinden, ‘* Recueil de 
Mémoires, etc.,” La Haye, 1784, vol. LII., p. 187, ete.; 
J. E. B. Wiedeburg, ‘Beobachtungen v. Muth., etc.,” 
1771; G. W. Krafft, **‘Observ. Meteor, etc.,” in Novi Com. 


* Continued from THE ELECTRICAL WorLp, June 20, 1891. 
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Acad. Petrop., vol. V., p. 400; Giuseppe Toaldo, ‘‘Des- 
crizione, etc.,” in Saggj . . . Acad. di Padova, vol. 
I., p. 178; Louis Cotte, ‘‘ Table of Aurore, . . . 1768- 
1779,” Paris, 1783; Journal de Physique for 1775; Recueil 
de Mém. de Il’ Acad. des Sciences for 1769. 

AURORA AUSTRALIS, OR SOUTHERN POLAR LIGHT. 


The earliest account of this phenomenon was given by 
Don Antonio de Ulloa, as will be seen under date A. D. 
1735-1746. 

See W. L. Krafft, ‘‘ Observation, etc.,” in Acta Acad. 
Petropol. for 1778, part I., Hist., p. 45. 

ZODIACAL LIGHT. 


This phenomenon, from its occasional faint resemblance 
to and association with the auroras, would seem to deserve 
mention here, though none of the conjectures formed, more 
particularly by Cassini, Euler, Mairan, Kepler, Laplace, 
Fatio de Duiller, Schubert, Poisson, Olmsted, Biot, Her- 
schel, Delambre, Olbers or Sir Wm. Thomson attribute to 
it any electric or magnetic origin. 

In the Report of the Proceedings of the Keale Instituto 
Lombardo, 1876, however, appears the account of many 
observations confirmed by Mr. Serpieri which ‘*‘ demand 
absolutely” the conclusion that the zodiacal light ‘‘ is an 
electrical aurora preceding and following the sun round 
the earth.” 

Angstrom asserted that he observed the auroral line in 
the spectrum of the zodiacal light, and Lewis saw the latter 
during the aurora of May 2, 1877. De Humboldt, who ob- 
served it (*‘Cosmos,” I., p. 126)in the Andes at an elevation 
of 13,000 to 15,000 feet, as well ason ‘‘ the boundless grassy 
plains, the Llanos of Venezuela, and on the seashore, be- 
neath the ever-clear sky of Cumana.” believes it to be 
caused by ‘‘a very compressed annulus of nebulous matter, 
revolving freely in space between the orbits of Venus and 
Mars.” In this connection he refers to Arago in tle 
Annuaire for 1832, p. 246, and to a letter published in 
Comptes Rendus, XV1., 1848, p. 687, from which the follow- 
ing is extracted: *‘ Several physical facts appear to indica'e 
that, in a mechanical separation of matter into its smallest 
particles, if the mass be very small in relation to the 
surface the electrical tension may increase sufticiently for 
the production of light and heat.” 

In Chambers’ ‘* Descript. Astronomy.” p. the his- 
torian Nicephoras is credited with first calling attention to 
the existence of this phenomenon, to which Giovanni Dc- 
menico Cassini gave the name of Zodiacal Light, after dc- 
termining its relations in space during the year 1683 (Vem. 
de. [ Academie, 1730, tome VIIL, pp. 188 and 276), but to 
Childrc y belongs the credit of having given to Europe the 
tirst explicit description of this phenomenon at page 183 of 
his 1661 ‘* Britannia Baconica.” 

See Sturgeon’s Annals, etc., vol. IL., pp. 140 to 142; Prof. 
C, W. Prichett’s paper in Sci. Am. Supp., No. 126, p. 2,008, 
and the conclusions reached by Herr Gronemann (Archit: s 
Néerlandaises) in Sci, Am. Supp., No. 327, p. 5,221; Whe- 
well, ‘‘Hist. of the Ind. Sciences,” 1859, vol. I., p. 531, and 
vol. [I., p. 609. See Tyndall, ‘‘ Heat asa Mode of Motion,” 
1873, pp. 57, 58, 497, 498; J. F. J. Schmidt, ‘* Das Zodiacal- 
licbt.”” Braunschweig, 1856. 

A. D. 1684. Hooke (Dr. Robert), English natural phi- 
losopher, gives the earliest well defined plan of telegraphic 
transmission, in a paper addressed to the Royal Society 
‘showing a way how to communicate one’s mind at great 
distances, 40, 100, 120, etc., miles, in as 
short a time almost as a man could write what he would 
have sent.” His apparatus consisted of an elevated frame- 
work supporting an open screen, behind which were 
suspended as many wooden devices, or symbols, such as 
circles, squares, triangles, etc , as there were letters in the 
alphabet. In the daytime these devices were drawn up by 
a rope behind the screen and made visible in the open 
space, while during the night use was made of torches, 
lanterns or lights. 

Hooke also showed, in 1684, that iron and steel rods can 
be permanently magnetized by strongly heating them and 
by rapidly cooling them in the magnetic meridian. (‘‘Enc. 
Brit.,”’ 1857, vol. XIV., p. 3.) 

But, what is still more singular, he had, even previous to 
the above-named date (i. ¢., in 1667), alluded to the possibility 
of telephoning, that is, communicating sound through a 
wire. He thusexpresses himself: ‘‘ And as glasses have highly 
promoted our seeing, so it is not improbable that there may 
be found many mechanical inventions to improve our other 
senses—of hearing, smelling, tasting, touching. Tis 
not impossible to hear a whisper a furlong’s distance, it hav- 
ing been already done; and perhaps the nature of the thing 
would not make it more impossible, though that furlong 
should be ten times multiplied. And though some famous 
authors have affirmed it impossible to hear through the 
thinnest plates of Muscovy glass, I know a way by which 
it is easy to hear one speak through a wall a yard thick. 
It has not been examined how far acoustics may be im- 
proved, nor what other ways there may be of quickening 
our hearing, or conveying sound through other bodies than 
the air, for that is not the only medium. I can assure the 
reader that I have, by the aid of a distended wire, propa- 
gated the sound to a very considerable distance in an instant. 
or with as seemingly quick a motion as that of light, at 
least incomparably swifter than that which at the same 
time was propagated through the air; and this not only in 
a straight line, or direct, but in one bended in many 
angles.” 
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See Hooke's entire paper in Derham’s ‘‘Phil. Exp. and 
Obs.” for 1726, pp. 142 to 150; also Phil. Trans. for 1684, 

For his observations on atmospheric electricity see ‘The 
Posthumous Works of Robert Hooke,” London, 1705, p. 
424, 

A. D. 1684.— —Sturmy’s Mariners’ Magazine for this year, 
of which a copy can be seen in the library of the British 
Museum, contains an account of the deviation of the com- 
pass and its tendency to give misleading directions on ac- 
count of local attraction. 

See Chambers’ Journal, vol. U., No. 60, for Feb, 24, 
1855, p. 132, and vol. XII., No. 300, for Oct. 1, 1859, p 246. 

A. D. 1686.——Maimbourg (Louis), French historian, re- 
lates this instance of the employment of the magnet at chap- 
ter VI. of the Rev. W. Webster's translation of his ‘‘ Histoire 
de l’Arianisme”; ‘* Whilst Valens (the Roman emperor) was 
at Antioch . . . several pagans of distinction, with the 
philosophers, . . . not beingable to bearthat the empire 
should continue in the hands of the Christians, consulted 
privately thedemons . . . inorder to know the des- 
tiny of the emperor and who should be his successor, . . 
For this purpose they made a three-footed stool, . , , 
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upon which having laida basin of divers metals, they placed 
the twenty-four letters of the alphabet around it; thenone 


of these philosophers, who was a magician, . . .  hold- 
ing in one hand vervain and inthe other a ring which 
hung atthe end ofasmall thread, pronounced . . . con- 


jurations, . at which the three-footed stool turning 
around and the ring moving of itself, and turning from one 
side to the other over the letters, it caused them. to fall 
upon the table, which foretoldthem . . . that 
the Furies were waiting for the emperor at Mimas; . . . 
after which the enchanted ring, turning about again over 
the letters in order to express the name of him who should 
succeed the emperor, formed first of all these three char- 
acters, T H E O; then. having added a D, to form 
THE OD, the ring stopped, and was not seen to move 
any more, at which one of the assistants cried out, . 
‘Theodorus is the person whom the gods appoint for our 
emperor,’ ”’ 

Maimbourg’s biography is given at page 58, vol. IV., of 
the “ English Encyclopedia.” kc: 

A. D,. 1692.——Dr. Le Lorrain de Vallemont relates, in 
‘** Description de l’'Aimant,” etc., which he published at 
Paris, that, after a very severe wind and rain storm dur- 
ing the month of October, 1690, the new steeple of the 
Church of Notre Dame de Chartres was found to be so se- 
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riously injured as to necessitate demolition. It was then 
observed that the iron cross was covered with a heavy 
coating of rust, which latter proved to be so highly mag- 
netic that a special report upon it was made in the Jour- 
nal des Savants by Mr. de la Hire, Dec. 3, 1691, at the re- 
quest of Giovanni Dom. Cassini, and of other members of 
the French Royal Academy. 

See more particularly pages 4, 30,66, 74. 89 to 90 of the 
above-named work, 

A. D. 16938.——Gregory (David), who became professor 
of astronomy in Oxford mainly through the influence of 
Newton, communicates, in a manuscript volume of notes 
and commentaries, the result of his observations on the 
laws of magnetic action. 

See Noad, ‘‘ Manual of Electricity,” 1859, p. 525. 
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Lighting Plant of the Fuerst Bis- 
marek. 





The Electric 





One of the finest additions to the fleet of Atlantic liners 
is the new steamship the Fu:rst Bismirck, of the Ham- 
burg-American Company. It may be worth while to say 
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The fittings throughout the vessel are of a very elaborate 
and handsome description. The ship is lighted throughout 
with incandescent lamps. The dynamo room, shown in 
our illustration, is a model of its kind. It is situated well 
aft on the port side, rather low down in the vessel. The 
generating plant comprises four 400-light dynamos, each 
coupled directly to an upright compound engine. These 
machines, like the rest of the electrical equipment of the 
vessel, were furnished by Kummer & Co., of Dresden. The 
dynamos are four-pole machines with Gramme armatures, 
and are compound wound for a potential of 100 volts. 
The commutators are of unusually large and solid con- 
struction and on each of them bear four copper brushes 
90 degrees apart. The engines are intended to work 
on 16v pounds of sieam, and at a normal speed of 450 rev- 
olutions per minute. Aside from the electrical apparatus 
for maintaining the voltage constant, a speed indicator is 
permanently fixed to each engine, so that the slightest va- 
riation in the revolutions can be watched for and correct- 
ed. The switchboard is of very handsome and convenient 
construction. There are 12 circuits connected, and any 
dynamo may be placed on any one of the circuits ; this is 





®LANT ON THE FUERST BISMARCK OF THE HAMBURG AMERICAN LINE. 


a word about the ship before passing to the arrangements 
for electric lighting, which are especially complete. The 
Fuerst Bismarck is, unlike most of the ocean racers, a 
German-built vessel. She came from the yards of the 
Vulcan Shipbuilding Company at Stettin, and was launched 
on November 29, 1890. Her length is 5024 feet, and her 
beam, which is comparatively wide as compared with the 
practice of 10 years ago, is 574 feet. Her nominal tonnage is 
nearly 12.000. Like all the modern steamers, she is pro- 
vided with twin screws, and is divided lengthwise from 
upper deck to keel by a solid bulkhead ; beside this each side 
is also provided with numerous bulkheads, The port and 
starboard engine rooms are duplicates of each other, and 
are «quipped with triple-expansion engines of 7,000 h. p. 
each. The boilers are nine in number, in three different 
compartments, and each set has independent connections 
with each of the engines. Besides these there is an extra 
boiler on the upper deck above the water line, to be used 
with the pumps in case of accident to the main machinery. 
Like many of the new vessels, the Fuerst Bismarck has 
a double bottom, in which water ballast can be carried 
when necessary. The two screws are 18 feet in diameter and 
of 82 feet pitch, and the speed made in the first passages 
across the ocean has been very high. In fact the steamer 
holds the record from Southampton to New York. 


accomplished by the usual German arrangement of crossed 
sets of bus bars with plug switches. The upper bars, how- 
ever, are arranged to slide, so that when any given bar is 
plugged in, the remaining plug holes do not coincide with 
any of the holes in the bar beneath, so that only 
one dynamo could by any chance be thrown on a single 
circuit. Of course, in addition to this general switch 
there is the usual accompaniment of accessory apparatus. 
12 switches for the circuits, four voltmeters, four am- 
ineters, and the like. Altogether the plant isa very com- 
pact one. A little over 1,000 lights are installed in all 
parts of theship. There are no large chandeliers, but the 
lamps are scattered about, mostly on neat, separate fix- 
tures. They are nearly all 25 c. p. lamps, most of them 
having frosted bulbs, as is frequent in English and conti- 
nental practice. The saloons, when all the lights are 
turned on, present a most brilliant exhibition, which is 
enhanced by their large size, the main saloon on the 
upper deck being 72 feet long by 10 wide, while another 50 
feet by 22 is situated on the main deck. The decorations 
are elaborate and gorgeous, and taken altogether the equip- 
ment of the new steamer isa great credit to its designers 
and builders 

It mav be added that not only is the Fuerst Bismarck 
one of the fastest steamers on the Atlantic, but is also 
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one of the most economical in fuel, as her coal consump- 
tion is in 24 hours only about 260 tons. 

The Hamburg-American Company may well be con- 
gratulated on this addition to their fleet, for she is an in- 
teresting object, not only to the public, who appreciate the 
elegance of her equipment, but to the electrical and me- 


chanical engineer as well. 
~—_——_-—____—_ +0 9o- > 
The “ Covetous Trolley.” 





The following correspondence speaks for itself, and is 
inserted here as a vigorous protest against the treatment 
that the electric road has received from the metropolitan 
press. There may be in the minds of many objections to 
the trolley system, but these do not grow more forcible by 
exaggeration, nor can insensate abuse logically take the 
place of facts. The most incomprehensible feature of the 
case is the animus of the attack. The Tribune has usually 
sustained its worthy reputation for editorial ability and 
fairness, but in the present issue it has not only shown 
gross injustice but has refused a hearing to those injured. 


To the Editor of the Electrical World: 

Upon a recent visit to New York I bought my usual copy 
of the Tribune, and was attracted by the inclosed editorial. 
The indignation developed by reading it resulted in the 
following reply, which I presented in person to the 
Tribune’s proper representative, receiving a complete re- 
fusal to admit it to their columns. Charles A. Dana used 
to say that Horace Greeley’s journalistic code was ‘‘ always 
give a hearing to your opponents. Never attack a person 
and refuse to let him make answer in the same column.” 
How widely has the Tribune departed from the principles 
of its founder, and what possible motive can carry it so far 
as it has gone in its attacks upon electrical rapid transit? 
The following are the editorial that so grossly misrepresents 


the facts of electric traction and the reply. 
S. J. MACFARREN. 


“ Citizens of Brooklyn are beginning to make their aversion and 
hostility to the trolley system of electric propulsion seen and felt. 
They have not made war on the proposed scheme too early, or with 
excessive zeal. On the contrary, there was some danger, until 
within a few days, that they might lose the battle by default, and 
even now a more general and determined opposition would be de- 
sirable. It could not have been imagined a year anda half ago» 
when the fear and horror occasioned by the death of Feeks had cul- 
minated in a popular demand for the destruction of overhead wires, 
that within so short a time projects for the introduction of the dan- 
gerous, disfiguring and delusive-trolley in this city and in Brooklyn 
would be tolerated by public officials, pushed forward with confi- 
derce by avaricious promoters, and regarded with comparative in- 
differenc? by the people of the two cities. But the fact that short 
memories and general heedlessness are the main reliance of those 
who hope to increase their revenues at the expense cf the commu- 
nity makes the duty of repeated protest and condemnation all the 
more bin‘ling upon those who are not forgetful nor unconcerned. 

“If there isa single city or town in the United States where the 
trolley system is in operation a majority of whose inhabitants are 
contented and happy in its possession they have hitherto failed to 
make known their state of mind. The evidence is all the other 
way. The trolley is universally ind‘cted on numerous charges, but 
chiefly on these four: that it is dangerous, inefficient, obstructive, 
and unsightly. Taking these complaints in reverse order, the last, 
we conceive, admits of no rational argument in rebuttal, even 
though an advocate of the enterprise now seeking to establish it- 
self in the Annexed District had the temerity to descant upon the 
loveliness and artistic worth of the poles with which his company 
was prepared to embeilish that region. That the overhead wires 
are an obstruction firemen have repeatedly declared and proved to 
the dismay of numerous owners and tenants of burning buildings. 
It is admitted that the trolley is efficient as a means of profit to the 
proprietors, but there is a huge volume of testimony to its inefficiency 
asa means oftransportation. Under perfectly favorable conditions 
it does undoubtedly do its work reasonably well; but it is peculiarly 
liable to break down just when public need of it is greatest. An 
ice storm is always expected to interrupt its operations even if it 
does not bring the wires inatangle to the ground. The experi- 
ence of Boston in this particular has been exceptionally uncom- 
fortable and irritating, but the same inherent defect bas been fre- 
quently exposed elsewhere. Lastly, the existence of overhead 
wires carrying a current of electricity capable of operating a line 
of street cars is and, in the natureof the case, must be a constant 
menace to public safety and a common cause of fatalities. Any as- 
sertion can be readily enough contradicted, but this is an assertion 
which cannot be disproved so long as adismal record of tragedies 
remains undisputed. 

“ The foregoing arraignment of the trolley is not ours. Itis the 
result of unhappy experience in many places. There may be lonely 
wastes where overhead wires might serve the purpos sof trans- 
portation cheaply and inoffensively, but in cities they are intoler- 
able. it will be remembered that after his secret mission to Boston 
Mayor Grant constructed this curious syllogism: Tne trolley is a 
nuisance in populous places; the trolley has a remarkable faculty 
of making places populous; hence I advocate the trolley wherever 
it is certain to become a nuisance inthe near future. Accepting 
one of the Mayor’s premises as a fact and the other as a possibility, 
sensible persons will be apt to draw a very different conclusion.” 


Allow me to show my surprise at the tone and substance 
of an editorial in a Jate issue of the Tribune opposing the 
introduction of electric traction into Brooklyn, and entitled 
‘*The Covetous Trolley.” The 7'ribune has ranked so high 
in my estimation during all my reading life for accurate 
statement, shrewd opinion and fair judgment, that the 
shattering of my journalistic idol seems as complete as it 
is sudden. 

Had I read in an obscure corner of the news columns 
that London was the capital of the Congo Free State, that 
Mr. Cleveland’s appetite was the cause of the ‘ Mafia” 
lynching in New Orlvans, and the policy of reciprocity 
was responsible for the late Indian outbreak, I should have 
pitied the reporter whose intemperance was losing him his 
situation, 
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But when I read in your most prominent editorial col- 
umn a far more absurd ftarrago of misstatement, 
clothed in a close imitation of the densest ignorance, what 
am I to suppose? 

If the writer of ‘‘ The Covetous Trolley” is so ignorant 
as he pretends he should resign in favor of the first line- 
man he meets on the street.. 

He says ‘‘any assertion can be easily contradicted.” 
This is certainly true of his own. For instance, he says: 
“If there is asingle city or townin the United States 
where the trolley system is in operation a majority of 
whose inhabitants are contented and happy in its posses- 
sion they have hitherto failed to make known their state 
of mind. The evidence is all the other way.” 

But he does not give evidence, he does not name one city 
or town as a reference, and he carefully conceals from the 
blind readers: he so blindly leads that a neighboring jour- 
nal of equal respectability with your own has recently 
printed replies from the mayors of nearly 60 cities and 
towns possessing electric traction, nine-tenths of which 
praised trolley rapid transit with more or less enthusiasm 
and not one condemned it. (See ELECTRICAL WORLD, No- 
vember, 1890.) Many of these officials denied explicitly 
that the trolley system is considered dangerous by their 
people. 

The second indictment against the trolley is, that it is 
‘* inefficient.” If the contrary were not true (as is easily 
established from the concurrent testimony of all intelligent 
and unprejudiced observers everywhere) why should the 
‘avaricious promoters” of rapid transit schemes stigma- 
tized so viciously generally prefer it to horses on the one 
hand and cable on the other? And are electric traction 
men really more ‘‘ avaricious” than horse, cable or steam 
railway men or journalists? 

Then, how unfair it is to refer to Lineman Feeks’ death as 
an argument against electric railway wires, which have 
never killed or maimed a human being. Because a light 
wire carrying 2,090 volts pressure killed Feeks, therefore a 
railway wire carrying 500 volts will or would or ‘‘ must” 
be deadly, says your electrical ‘‘ expert.” 

Is he a lineal descendant of the old woman who de- 
clared that *‘a gun is dangerous without lock, stock or 
barrel, for Joan beat me with the ramrod ” ? 

Your writer does not call the steam engine “ delusive,” 
and urge Brooklyn to dispense with the use of steam be- 
cause a boiler made, inspected and licensed for 150 pounds 


pressure blows up at 500; yet, if his mind ever “‘ works,”’ 


he must know that there is probably a similar limit of 
safety and danger in electrical pressure, and that elec- 
tric railway men will have considered it. He does not say 
the steam engine ‘“‘ system” is “ inefficient,” though he 
should know that it only utilizes about 10 per cent. of the 
stored enerzy in the fuel it consumes. 

Why does he conceal that the firemen’s complaints 
against overhead wires are generally if not invariably di- 
rected against light and telephone and telegraph wires, 
which are strung by the hundreds over the sidewalks, and 
where fire ladders, etc., are to be hoisted, while electric 
railway overhead wires need be but two, and those in the 
middle of the street ? 

The animus of the article seems anything but creditable 
to a great journal, and a case must be very weak to need 
such logic and alteraate suppression and exaggeration of 
facts as these. 

Ts it a fact that an electric trolley railway is ‘pecu- 
liarly” liable to stoppage in storms, etc., as stated here? 

Does your writer not know that the electric motor is 
immensely superior to animal traction in these emergen- 
cies, and when properly equipped and managed equal to 
the cable? Does he doubt that any so-called evidence to 
the contrary is the result of defective equipment or stupid 
superintendence ? 

Where is the ‘‘dismal record of tragedies” relied on to 
prove the dangerous character of electric railway wires? 
Can your writer cite one human life so lost? only one, 
‘fas an evidence of good faith’? Can he name one city 
whose inhabitants would probably vote to return to horse 
cars after a year’s trial of electric traction ? 

Then, if it is true that the cable is too costly and animal 
traction too slow for the vast majority of cases, is there 
not plenty of room for the trolley system as the only 
present commercially successful form of electric traction? 
And cannot the great metropolitan press afford to treat and 
discuss with fair respect an honorable and 1apidly growing 
industry, the investments in which (by the shrewdest busi- 
ness men of their respective localities) are without prece- 
dent in history ? 

If not, I can as a resident of Pittsburgh, guilty, however, 
of occasional sympathy with metropolitan criticism of the 
enterprise of Pennsylvania cities, begin to understand why 
Chicago got the World's Fair and New York still longs for 
the Grant Monument. 

Of course, as a Tribune trained Republican, I cannot 
differ with you on the Donnybrook Fair policy of hitting 
a (Democratic) head wherever seen; and why not Mayor 
Grant's? 

But while, like the late A. Ward, not exactly in the 
‘** prophet business” myself, I think I have inherited second 
sight enough to predict that ‘* the last American” is much 
more likely to stumble over popular monuments to the 
mayors who advocate and aid rapid transit than he is to 
find any inscriptions in honor of the journalists who op- 


pose it. 
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Concerning Lightning Rods. 


BY ELIHU THOMSON, 
The following queries were sent out by one of the metro- 
politan journals: 


Do lightning rods really afford any protection? 

What is the nature of the electrical discharge? 

What is the correct theory of its cause? 

What is the correct theory of the action of lightning rods? Should 


they be insuiated or not? 

Does their effectiveness depend on their cross section or surface! 

Do you agree with the ideas advanced by Mr. N. D. C. Hodges 
in his paper on this subject, read before the Institute of Electrica! 
Engineers, April 21, and reprinted in part in THE ELECTRICAL 
WORLD of May 2? 

In regard to the utility of lightning rods I think there 
can be no question that a properly constructed and 
arranged lightning rod will afford complete protection of 
buildiags from the effects of lightning discharges. In the 
first place, in my opinion, the lightning rod, contrary to 
the opinions put forward and even advocated in the books, 
does not have any considerable effect in conducting off 
discharges from the clouds silently, for the reason that the 
development of the conditions of the discharge from the 
cloud to the earth is oftentimes too sudden to allow any rod 
or rods to effect this work of conduction in a silent manner. 
The cloud ordinarily during thunderstorms is moving 
rapidly and the lightning strokes are found most frequently 
where the densest rain exists, and it is easy to see that a 
building may suddenly be drenched with rain and the con- 
ditions for a stroke brought about at such a rate that a 
lightning rod or rods could not ward off a discharge by con- 
ducting the electricity silently to the earth. In such cases 
what is more likely to happen is this, that the highly 
charged cloud existing over the neighborhood of the build- 
ing provided with a rod will, if the conditions are favor- 
able, suddenly discharge itself into the rod and the dis- 
charge be thus carried to ground, On the same reasoning 
it must be admitted that the presence of a lightning rod 
may, and perhaps often does, conduce to a building being 
struck by lightning, but it is much better to have the build- 
ing struck a number of times without doing any harm 
than to run the risk of having it once struck while with- 
out any means of conduction of the current to the earth ex- 
cept through the poorly conducting portions of the build- 
ing, which are almost sure to suffer injury or destruction. 

I do not think that lightning rods are of much utility in 
the cases of buildings which have metal pipes running from 
the ground up tv the highest story and through the roof, 
especially if these pipes should extend to a considerable 
height above the building or above the highest part of the 
building. In case the building has a metal roof with pipes 
running from the ground to the roof there is little liability 
of damage being done below the roof, but any chimney 
which projects above the roof might be struck and shat- 
tered. In such cases a connection from the pipe or metal 
of the roof to a short rod running up the chimney and ex- 
tending above it a short distance would be advisable. 
Lightning rods are of but little use for buildings adjoin- 
ing tall chimneys or church spires themselves provided 
with good lightning conductors, The actual area which 
is protected by a church spire provided with a lightning 
conductor has never been satisfactorily determined, but it 
is probably at least equal to that of a circle whose radius is 
equal to the height of the spire or chimney above the top 
of the building to be protected. All that I have said in re- 
lation to the effectiveness of the lightning rod implies of 
course that it be properly put up—that is, put up with a 
knowledge of the conditions of the service which is to be 
had from it—and that it be thoroughly connected with the 
ground at its lower end. Merely running the 
end of the rod into the ground a short distance, 
as sometimes done, is by no means _ sufficient. 
A connection of the system to gas or water pipes generally 
furnishes a good ground. The running of the lower end 
of the rod, made of some metal which can not be easily 
corroded, either into a pit or well filled with broken coke 
or tin scrap will make a good ground, provided the well is 
deep enough to be always in a moist state. A still better 
way is to fork the end of the rod into several branches 
which run away from the building and pass downward 
into several small pits or wells with the conducting mate- 
rial, such as coke, iron borings, tin scrap or the like, 





laced in them. The most perfect lightning pro- 
tection is obtained when the building is  vir- 
tually in a metallic cage, the parts of which 


in connection with the earth are very thoroughly grounded 
or connected with the moist stratum. Such thoroughness 
as this is, however, not necessary. With even a large 
building the carrying of a conductor down each corner and 
grounding it as above mentioned would be sufficient. Of 
course the rou should have sufficient metal in it not to be 
injured by the heaviest possible discharge which would be 
liable to pass over it. It should, in other words, be built 
with a factor of safety, so as to be able to carry to the 
ground all the current which could ever reach it from the 
clouds. I thinkit is pretty generally conceded that one- 
half inch iron rod has never been known to be 
injured by the passage of a lightning discharge 
through it, and that such rod conducts the discharge 
freely enough for the purpose. Experience, of course, is 
to be the teacher in this case. A lightning rod made of gal- 
vanized iron pipe, say one inch pipe, used with the screw 
joints well secured and painted so as not to rust at the 
joints, would be about as good a conductor as could be de 
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sired. A flat strip of copper securely tacked to the build- 
ing and running down its corners, the dimensions of the 
copper being, say, ;', inch thick by 14 inches wide, would 
also answer, and is in many respects a good form of con- 
ductor. If the metal aluminium becomes cheap enough I 
think an irou bar covered with this metal would be an ex- 
cellent conductor on account of the small liability of the 
aluminium to rust. 

In regard to the query, What is the nature of the elec- 
trical discharge? I would say that so far asI know it is 
the conversion of the electrical energy into the energy of 
light and heat. To make this clear we must understand 
the conditions before a discharge, so far as they can be 
understood. When a cloud is in that state which causes it 
to emit thunderbolts, to use a common expression, it is 
possessed of what is known as an electrical charge; that is, 
its particles are in a condition of strain in relation to the 
earth or another cloud, which strained condition may re- 
lieve itself by a discharge. This condition is expressed by 
saying that the cloud is at an _ electrical pressure 
different from the earth or another cloud, just as 
the steam boiler may be under a_ considerable 
pressure as regards the air around it. The air under the 
cloud, if the electrical pressure of the cloud is different 
from that of the earth, is the thing which resists the pass- 
age of current, or forms, as it were, a boundary or shell, 
like the boiler shell, for this pressure. Should this in- 
sulating er resisting stratum of air become too thin or 
the pressure in the cloud become too high, or the 
resistance which the air offers to the passage of a 
discharge be lessened by its containing an immense 
volume of rain falling, a rupture of the air stratum 
takes place, and immediately there exists a flash of light- 
ning joining the cloud and the earth, which relieves the 
pressure in the cloud and insures the existence of a lower 
pressure for a time. Hence, a discharge of a cloud to 
earth in a lightning flash is simply the relief of the electri- 
cal pressure, an action which is repeatedly brought about 
by this difference of pressure continuing during the storm. 
There is in the cloud atmosphere a formation of raindrops 
going on which causes a condensation or accumulation of 
electricity, and this again and again brings the cloud to 
the condition of discharge, and again and again it 
may strike in relieving the difference of pressure. 
That it strikes in one place, or, as it were, 
splits the air at one point, simply indicates that the line of 
discharge or line of the lightning stroke is the axis of a 
disturbance which has taken place between the cloud and 
earth, and it is on this line or axis that the energy and the 
destructive effect of a discharge will be concentrated, 
although it must by no means be thought that the effects 
of the lightning stroke are confined to this path. Themere 
passage of a lightning stroke sets up electrical disturbances 
over a very considerable area, such as cause trouble on 
telephone, telegraph and fire-alarm apparatus, circuits, 
etc. As regards the cause of the existence of the pressure 
or electrical charge in the cloud I believe it has not been 
found that any single cause exists which can be 
regarded as producing all the effects. An accumulation of 
electricity in a cloud seems to be concomitant with a sud- 
den condensation of vapor which takes place on ‘the cool- 
ing or rarefaction of vast bodies of moist air. If the air 
before the condensation was in any way electrified, how- 
ever slightly, the condensation or conversion of the cloud 
into drops of water would be followed by the existence of 
an clectrical charge in the cloud. It has been supposed 
that the growth of vegetation, combustion, decay, evapora- 
tion, friction of dust particles carried up by the wind and 
such actions might give rise to electricity in the atmosphere 
However, any portion of the atmosphere so electrified, 
when carried to an elevation above the surface or 
becoming part of an uprising current, the moisture 
in the air condenses at the higher altitudes and forms the 
thundercloud. This theory accounts for the fact that 
thunderstorms are very apt to follow hot days in the sum- 
mer. The layer of air on the surface or near the surface 
of the ground gets highly heated by absorption of the sun’s 
rays, and, being rendered light by the high temperature, it 
rises in great columns to altitudes which cause condensa- 
tion of the water to take place. This makes a fog which 
very soon may begin to collect into drops and so give rise 
to ram. The action is so sudden that whatever electricity 
is present is, as it were, caught in the cloud and held there 
as a Charge, and the gradual coalescing of the fine particles 
of water in the moist air into raindrops reduces the amount 
of surface on which the electricity is found, and therefore 
increases its pressure. This explanation is the best that I 
can give in popular language. The thunderstorm ceases 
when the condensing action stops. So also the electric 
charge is relieved by the numerous discharges or strokes. 
But of course in the popular sense the storm ceases at a 
given time when it has passed by, though it may, however, 
continue for many hours and traverse a great extent of 
territory. It is found that similar conditions of high tem- 
perature often evolve numerous thunderstorms over a 
tract of country many miles in extent, which storms, though 
in a measure independent, are really due to the same set of 
conditions existing. 

Concerning the action of a lightning rod im saving’a 
building from harm, this can be briefly stated to be the 
mere interposing of some good conductor in the path of the 
lightning discharge, so that the charge can be carried to 
carth, os the electric strain relieved, without the necessity 
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for following poorer conductors, which, if traversed, would 
be torn to pieces or destroyed. More scientifically, it may 
be stated to be the provision of a path or centre of action 
for the discharge in the vicinity of the building of 
such a character that the discharge selects it in preference 
to forming a centre of discharge or path for itself through 
the building, which may be made of materials not able to 
carry the discharge without destruction. The concentra- 
tion of the energy of a discharge on ordinary building ma- 
terial, such as wood, stones, brick or plaster, gives rise to 
destruction from the mere fact that these substances are 
not capable of conveying the energy without being highly 
heated. If wood be suddenly heated the watery vapor in 
it forms a gas and explodes it. The destructive effects, 
then, of the electrica ldischarge are due to expansion of gases 
or the production of vapors within the material damaged. 

Lightning rods need not be insulated from the building. 

It matters very little whether they are or are not insu- 
lated, asthe ordinary provisions for insulation so far asa 
lightning discharge isconcerned are practically nil. The 
insulation given to a lightning rod is frequently that which 
is not good enough for a telegraph line, where the pressure 
of the current on the line may not exceed in all 200 volts, 
while in the lightning discharge the pressure may be many 
millions of volts. Where there are large masses of metal 
in a building it would do no harm as a rule 
to connect these masses to the ground as well as 
to the lightning rod; and,it may be said also that 
where a building is filled with masses of metal or 
machinery damage from lightning could be largely 
obviated by connecting the various masses of the 
metal one to the other and to the ground. It is not, how- 
ever, essential that they be actually connected to the 
ground; for if a mass of metal in the building is but slightly 
separated from the ground wire by what is known asa 
discharge space, it will be quite sufficient to allow light- 
ning to pass. A slight opening between two parts of a 
conductor constitutes a discharge space. Such discharge 
spaces and protective arrangements are used commonly on 
telegraph and telephone lines, in which the lines, although 
they are not connected to earth at each instrument, may be 
so near the earth by the provision of a discharge space be- 
tween the line and earth, that they are practically con- 
nected. The effectiveness of lightning rods depends, I 
think, not alone upon their cross-section nor alone upon 
their surface. It is as much a mechanical as an electrical 
question. There needs to be a sufficient cross section of 
metal not to be melted by any discharge, and it is best 
that the metal be made in the form of a pipe or flat strip, 
since the tendency of the lightning discharge is to follow 
the surface portion of the conductor. This is due to the fact 
that it is an extremely quick discharge and may take upon 
itself an oscillating character. This means that each spark 
which connects earth and cloud is not a stream of some- 
thing running in one direction, but merely a core or axis 
for a set of disturbances or reliefs of pressure which may 
act alternately in opposite directions during the short inter- 
vals through which the flash lasts. The oscillating 
action may be illustrated by fastening the end of 
a thin steel rod and bending it by carrying 
the free end to one side. This if let go will be followed by 
a series of oscillations made very quickly, but which are 
akin to oscillations of a pendulum, The relief of electrical 
pressure is in lightning so sudden as to result in the action 
of relief going too far, after which a relief in the opposite 
direction ensues, back and forth, until all of the energy of 
the discharge has been used up in the form of light and 
heat. This must not be confounded with the action which 
often occurs during thunderstorms, when two, three, or 
more separate discharges are visible separately to the eye, 
and follow down the same path or the track which has 
been opened by the first discharge. This is a phenomenon 
common enough and easily observed, but it has no relation 
to the oscillations of a single lightning discharge. These 
oscillations, if they exist at all, are in periods inconceiv- 
ably small, and therefore are not to be discovered by the 
unassisted eye. Neither do I wish to be understood as sub- 
scribing to the opinion that all lightning discharges are 
oscillating in character. I am convinced from my own 
observation that very many lightning discharges, par- 
ticularly those which pass over great lengths of cloud, are 
more apt to be discharges of some duration. Observation 
over a long period of years has led me to think that it may 
be possible that the discharges in some instances have a 
measurable rate of progress from cloud to cloud and per- 
haps to earth. The photographic plate which is being 
more and more applied to the study of lightning discharges 
will some day resolve this doubt. 

I am asked at the conclusion of the queries whether I 
agree with the ideas advanced by Mr. N. D. C. Hodges in 
his paper on this subject. He argues that because he has 
failed to find cases of damage by lightning when the con- 
ductor has been dissipated or vaporized that all lightning 
conductors should be made so that they or a part of them 
will undergo dissipation on the passage of a lightning dis- 
charge and so use up the energy of the charge in the 
formation of vapor. Now, as lightning does damage only 
when it avoids the lightning conductor and passes through 
the building, I fail to see why if it should avoid Mr, 
Hodges’ dissipable affair it would not do equal damage, 
When the discharge confines itself to the lightning con- 
ductor, dissipable or not, such conductor protects. The 
allacy in his idea ig that it supposes the work of 
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the discharge to be confined to that very short 
length between the topof the building and the ground. 
As I regard it, the giving out of energy of a 
lightning discharge is by no means confined to the building 
which is struck or to the lightning rod which carries it, 
but on the contrary this portion of the path receives but a 
small fraction of the totalenergy. Whoever has looked 
out upon lightning during a thunderstorm and watched 
the vivid streaks of fire connecting the most distant parts 
of the clouds with the earth will be able to realize what I 
state to be the fact, namely, that very much the larger 
part of the energy of a lightning discharge is consumed in 
the atmosphere itself in producing that vivid light 
and the intense heat which mark the path of the 
lightning. When we put a lightning rod of ample di- 
mensions and proper construction on the building with one 
end in the ground and the other on the roof we have vir- 
tually brought the earth up tothe roof and shortened the 
length of the lightning discharge, confining it to that path 
which may produce light and heat in the air without dam- 
age to the building. We thus have all that elongated path 
in the air still to use up the energy of the charge without 
any other damage than the terror which comes to nervous 
people. To provide a lightning rod which is partly or 
wholly destroyed during a thunderstorm, or which is to be 
rendered ineffective by dissipation, as Mr. Hodges does, is 
to invite another discharge coming later to do all the dam- 
age it can without any provision for avoidance. No one, 
indeed, desires to replace a lightning rod during 
a thunderstorm, and no one desires to renew 
a rod at all if he can avoid it, or to renew 
any part of it, as it is well known that a lightning rod of 
all things is the last thing thought of until a storm comes 
which demands its efficient service. I would say in con- 
clusion, therefore, that I do not believe that the simple 
efficient lightning rod provided by Benjamin Franklin and 
suggested in connection with his first experiments with the 
kite and key is likely to be superseded except in the matter 
of improvements in the details and its disposition about 
the building or the intelligent placing of the rod or con- 
ductor where it is most needed. 

Too true it is that a great amount of discredit has been 
brought upon this great invention of Franklin by ‘“‘light- 
ning rod men,” as they are called. Lightning rods have 
been frequently put up with a vast amount of gaudy finish 
and a vast amount of useless complexity, numerous points 
tipped with gold, platinum, or what not, while the earth 
connection has been made by simply putting the lower end 
of the rod into the ground a short distance. That such 
rods protect as often as they do is a matter for 
surprise, and not that they sometimes fail to pro- 
tect. In these days of scientific invention there 
should be no difficulty in obtaining as neat a piece of 
construction in the matter of lightning conductor protec- 
tion as in other departments of the electric arts. Too often 
it is that persons have intrusted their property if not their 
lives to the care of the merest speculators or charlatans 
who have provided nothing more than a mere sham and 
have been roundly paid for it. On the faith cure idea this 
might be sufficient, for if we had faith in our protection 
we should be protected. The facts, however, are other- 
wise, and it is hoped that the educational privileges of the 
present day will at last overcome all forms of quackery, 
false lightning protection included. 
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BY A. DU BOIS-REYMOND, 

The diagrams, Fig.1, are copied out of a well-known 
treatise on physics.| They are meant to show how ellipti- 
cal and circular polarization of light is obtained, An atom 
of ether simultaneously performs two simple sinusoidal 
oscillations of equal period, the directions of which are 
perpendicular to each otier. For each phase the radius 
vector of the resulting movement is the diagonal of a 
parallelogram, the components of which are the two dis- 
tances from the centre which thé atom would have reached 
at that phase if it performed only the one or the other of 
the two simple oscillations. Thus the curves of the first 
group in Fig. 1 are obtained, if between the two simple 
oscillations a phase difference of $, 4, %,%....§ of the 
period occurs and their amplitudes are equal, The curves 
of the second group, Fig. 1, are obtained in the same way, 
if the phase difference between the two component oscilla- 
tions is always 90 degrees or one-quarter of the period, 
while their amplitudes successively take different values, 

Even if the identity of optical and electromagnetic phe- 
nomena had not been made an article of our scientific 
faith by the work of Clerk Maxwell and Mr. Hertz, the 
merely external similitude of the elliptical and circular 
polarization and the phenomena of electromagnetic rotation 
produced by rotary currents would strike us. And likely 
enough this analogy may have influenced the inventor of 
electromagnetic rotation, Mr. Ferraris, in the execution of 
his fundamental experiments. 

He simply substituted the two superposed oscillations of 
the atom of ether by the variations of two superposed 
magnetic fields and obtained a resulting field, the direc- 
tion and intensity of which is defined by the direction and 
length of the radius vector of the corresponding curve of 
optical oscillation. 

*From The Electrical Review (London). 


+ Lehrbuch der Physik und Meteorologie von Dr. Joh, Miller, 
Bte, Auf.., Bd. II, Abtb, Bes 8, 611, 
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When such a rotary field is to be employed to‘drive elec- 
tromotors, its intensity and angular velocity ought to be as 
nearly as possible constant, or, to use the optical expression, 
perfectly circular polarization ought to be aimed at. There- 
fore the conditions which underlie the attainment of this 
object deserve our particular attention. In Fig. 1 we find 
that the oscillation curve becomes a true circle only in 
those cases in which the amplitudes of the two component 
oscillations are equal, and in which the phase difference is 
90 degrees. But here the analogy fails, because the optical 
oscillations only interfere in such a way that the directions 
of the two components inclose an angle of 90 degrees. Mr. 
Ferraris, also, has not gone beyond this point, most likely 
because the optical polarization theory was before his 
mind’s eye. He begins his famous treatise on electro- 
dynamic rotations* with these words : 

‘*Sia O un punto di uno spzio nel quale si sovra pongono 
i campi magnetici prodotti da due correnti elettriche; le 
direzione 0 x ed o Y che hanno i due campi magnetici nel 
punto 0 sieno diverse, per esempio perpendicclari l’una all’ 
altra,” and he sticks to his assumption through the rest of 
his paper; whereas, if we do away with this supposition, 
we find that perfectly circular oscillation curves always 
result, supposing only that the amplitudes of the two com- 
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single alteinating current. He excites the coil, which 
makes the one component field, and the primary, the coil 
which makes the other component field, with the second- 
arycurrent of a transformer. By giving each coil the 
right number of windings, it is easy to make the ampére 
windings in each aad thereby the amplitudes of the com- 
ponent fields equal. 

However, the phase difference between the primary and 
secondary current of a transformer is always a larger 
angle than 90 degrees. Suppose, for instance, that this 
difference amounts to 135 degrees (a case which is alto- 
gether within the limits of practicability), then the radius 
vector which defines the resulting field obtained would 
not describe a circle, but would describe one of the ellipses 
shown in the fourth and sixth case in the first group in 
Fig. 1. Had he hit upon the idea of disposing his exciting 
coils in such a way that their magnetic axes had contained 
an angle of 45 degrees, he would have obtained the cor- 
responding curve in Fig. 2, viz., constant angular velocity 
and constant intensity. 

Exactly the same may be said of his second method. 
He splits an alternating cursent into two branches, into 
one of which he inserts a small resistance and great induc- 
tance, into the other a large resistance and small in- 
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The first of Mr. Ferraris’ two methods has been intro- 
duced into regular use in the Schallenberger meter. This 
well-known instrument substantially consists of a coil, 
through which flows the alternating current that is to be 
registered. A second coil, short circuited in itself, is dis- 
posed in such a way that the magnetic axes of both con- 
tain an angle of 135 degrees. The resulting rotary field 
turns an armature, the revolutions of which are counted. 

In the second coil a secondary current is generated, and 
according to the well-known rules that govern the pro- 
cesses in a transformer the intensity and phase of the pri- 
mary and secondary currents in this case will be approxi- 
mately as 2:1, and the phase difference between the 
two will be 135 degrees. Therefore neither will the ampli- 
tudes of the two component fields be equal, nor will the 
phase difference correspond to the angle contained by the 
components. Consequently the resulting oscillation curve 
will be a stretched ellipse. However, since Mr. Schallen- 
berger does not intend his apparatus to yield an appreci- 
able output, the fluctuations of the field intensity will not 
do much harm. They may even be of some use by 
counteracting the mechanical inertia of the armature. 

Still more imperfectly than in the Schallenberger meter 
the conditions for constancy of the velocity and intensity of 
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ponents are equal, and that the angle which their directions 
contain is the supplement of the angle of phase difference. 

lf more than two component oscillations are combined, 
this ruie is subject toa number of modifications, which, 
however, we need not follow up. 

In the first case of the first group, Fig. 1, the phase dif- 
ference was naught. If we turn the second component 
till it incloses an angle of 180 degrees with the first, the 
resulting oscillation curve shrinks away and becomes a 
point, Fig. 2, first case. If we make the components in 
the second case to contain an angle of i35 degrees, we will 
obtain a circle, Fig. 2, In short, the first 
group of curves in Fig. 1 becomes the group Fig. 2, if we 
make the angle contained by the components equal to the 
However, the diam- 


second case, 


supplement of the phase difference. 
eters of the circles so obtained, or in electrodynamic rota- 
tion the intensities of the rotary fields, are not equal to the 
amplitudes as in the circles in Fig. 1, but only equal to the 
product of the amplitude into the sine of the angle con- 
tained by the components. 

From the point af view thus gained we can easily form 
a judgment on the nature of the resulting rotary fields ob- 
tained in a few practical cases that have been described in 
the literature of the last few years, In the first place, we 
would consider the two experiments described by Mr. Fer- 
raris himself. 

He says that the two alternating currents necessary for 
exciting the component fields may be obtained from one 


Rotationi elettrodinamiche prodotte per 
Torino, 1888, 


*Galileo Ferraris 
mezzo di correnti alternate, 


ductance. The phase difference in this case may approach 
90 degrees, but will always be smaller. Let us assume it 
to be 45 degrees, for instance, then the resulting curve 
will again be one of the two ellipses, case second and eighth 
in the first group of Fig. 1, supposing, of course, that the 
ampere windings in both coils have been made equal, Again, 
he might have obtained perfectly circular polarization of 
his resulting field if he had disposed his coils so as to con- 
tain an angle of 135 degrees. 


Three-coil motor. Six-coil motor. 


the rotary field are fulfilled in one of the newer motors of 
Mr. Tesla, in which the inventor makes use of the second 
Ferraris method. 

In the description of this motor, which THE ELECTRICAL 
WORLD, vol, XIV., p. 382, gives, a four-pole design is chosen, 
so that the angles contained by the composing fields ought 
to be expressed as parts of half a circumference, or by half 
in order to suit our rule. Eight radial electro- 
magnets are disposed at equal distances on the inside of an 
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Four-coil motor. 
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iron ring, and are wound in such a way that every second 
bobbin has a low resistance and high inductance, and they 
rest vice versa. Each set of bobbins is connected in a series, 
and both sets in parallel. 

Since the phase difference between the two currents con- 
nected in parallel can never reach 90 degrees, and in 
this case we cannot even freely choose the values of induct- 
ance and resistance, most likely a difference of 45 degrees 
will hardly be attained. 

In that case the resulting field would be illustrated by 
case second, Fig. 1, that is, by a somewhat stretched ellipse. 

A similar result is obtained in all motors in which only 
one current is used to obtain a rotary field, no matter 
whether the tirst or the second Ferraris method is em- 
ployed, ora combination of both, asin another of Mr. 
Tesla’s motors. 

The question now arises to what extent the constancy of 
velocity and intensity is really attained in such motors, in 
which, according to the rule of the parallelogram, the nec- 
essary conditions are fulfilled. As far as I am aware Mr. 
Von Dolivo-Dobrowolsky has been the first to ventilate this 
question.* He assumes that the actual intensity of the re- 
sulting field in every moment is proportional to the sum of 
all ampére windings, and calculates the value of the fliuc- 
tuations of intensity by simply adding up the ampére wind- 
ings. However, this way of attacking the question can 
only lead toa very rough approximation, for if it were 
strictly correct no rutary field whatever could be produced, 
since its production is built up on the law of the parallelo- 
gram. 

But, before we enter into the discussion of this question, 
I would like to insert a few words about the classification 
of the practical forms of ro- 
tary current motors. The first 
technical realization of the 
Ferraris principle, the Tesla 
motor, is substantially defined 
by the sketch, Fig. 3. Each 
of the two iron rings, J and 
IT, is wound with four coils, 
which are connected together 
in the well-known way, 
making two perfectly inde- 
pendent equal circuits. 

In Fig. 4 one of these two 
separate circuits is taken out 
and stretched out straight in 
order to show by the dotted 
line how the potential varies 
in its different parts. In the 
two coils, J, of the generator, 
the potential rises up steeply. 
falls off gradually in the con- 
ductor, f,,then again falls off 
steeply in the two coils of the 
motor, and finally comes 
down gradually in the return 
wire, f,, to its original value. 
When the circuit is perfectly 
insulated from earth the po- 
tentials in the two short con- 
necting wires, v, and v,, will 
be equal to the potential of the 
earth, but in all cases they 
will be equal. Therefore, if 
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we connect the points, v, and 

v,, no current will pass through the connection, nor will 
the whole system be in any way electrically disturbed. 
Moreover, since both circuits in the system are perfectly 
equal, it follows that we may also short circuit the two 
points, v,, of the two systems in the generator, and the two 
points, v , of both systems in the motor, without intro- 
ducing any electrical alteration whatever, and we obtain 
thereby the new system, Fig. 5. This deduction shows 
that between the older motor of Mr. Telsa and the newer 
forms recently designated as rotary current motors there 
is no real difference. 

Recently it has been shown that the number of coils on 
one ring may be reduced to three, connections being made 
in the same way asin the Thomson-Houston armature. 
By dividing each one of these three coils into two halves 
and winding each half diametrically opposite the other, 
also according to the example of the Thomson-Houston 
armature, we finally arrive at a system which allows of 
driving a six-coil motor with three conductors carrying 
three simple alternating currents. Thus we obtain the 
three patterns of three-coil, four-coil and six-coil rotary 
current motors, Fig. 6, which no doubt will technically be 
the most important. 

These three types were therefore subjected to a series of 
experiments by Messrs. Siemens and Halske, the results of 
which are laid down in the following: 

An iron ring supplied with a continuous winding was 
taken from an experimental model, and the winding was 
divided into three, four and six equal parts respectively. 
Each part was excited by a perfectly constant continuous 
current, and the intensities of these exciting currents were 
so adjusted as to correspond to any phase of the three, 
four or six alternating currents, in which the resulting 
field was to be studied. In this way, for each phase of 





* Kraftiibertragung mittels Wechselstrémen voa verschiedener 
Phase (Drestrom) von M. von Dolivo-Dobrowolsky. Elecktrotechn. 
Zeitschr., 1891, pp. 149 and 161, 
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rotation, the resulting rotary field was made stationary, 
and the possibility attained of studying its shape by mak- 
ing diagrams of iron filings and its intensity and direction 
by corresponding measurements. Thus the diagrams, Fig. 
7, were obtained, which show the actual variation of the 
rotary field in the three, four and six coil motor, when, 
according to the law of the parallelogram, the resulting 
field vught to appear advanced from 30° to 30°. The two 
concentric circles define the edges of the ring, the radial 
marks show the ends of the single coils. The arrow gives 
the direction of the resulting field as constructed accord- 
ing to the law of the parallelogram of forces. 

The most interesting results are those shown in Fig. 7a, 
giving the rotary field of a three-coil motor. The resulting 
magnetic axis is mostly curved, except in those cases in 
which the excitation is quite symmetrical; and even then 
the lines of force appear contracted at one pole and spread 
out at the other (Fig. 7a, I. First coil: 0.0 ampéres, second 
coil: + 8.7 ampéres, third coil: — 8.7 ampéres). But as 
soon as the excitation becomes asymmetrical, we obtain a 
curved magnetic axis, and besides greatly different intensi- 
ties of the, two poles (Fig. 7a, first coil : + 5.0 amperes, 
second coil : + 5.0 ampéres, third coil : — 10.0 ampéres), 
and so on. 

The four-coil motor, Fig. 7b, gives a considerably better 
result. ‘The magnetic axis is always straight, and both poles 
have equal intensities. The six-coil motor shows a still 
more equal resulting field, Fig. 7c. 

In order to measure the intensities of the rutary field, a 
coil was hung in the centre of the ring, in such a way that 
its magnetic axis was perpendicular to the measured direc- 
tion of the resulting magnetic axis of the ring. The coil 
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was then excited by a constant continuous current, and 
was kept in its position by a spring. The torque of the 
spring served as a measure of the intensity. The horizontal 
component of the magnetism of the earth could be neglected 
in these measurements, because the ring surrounding the 
measuring coil effectually served as a magnetic screen. 

The foregoing table gives the results obtained, but the 
diagrams, Figs. 8, 9, 10, contain them ina more convenient 
form. In the diagrams, Figs. 8 and 10, the results obtained 
are shown in the following way. For each measurement 
which shows a progress of a thirty-sixth part of one period 
against the last, and which, therefore, according to the law 
of the parallelograms, ought to show a progress of the re- 
sulting axis of 10°,a radius is drawn, the direction of 
which defines the actually measured direction of the result- 
ing axis, while its length is proportional to the actually 
measured intensity of the resulting axis. In the three 
and six coil motor these measurements executed over one- 
third of the whole circumference are given; in the four- 
coil motor, those over one-fourth of the circumference are 
indicated. 

The actually measured values are shown in the upper 
right hand part of the diagrams, Figs. 9 and 10. The other 
parts are obtained by simply repeating the same values 
slightly equalized, 

The lengths of the radii are measured with an arbitrary 
unit, but with the same in all three diagrams, so that they 
may becompared. If the resulting axis obeyed the law of 
the parallelogram its intensity would be equal in all three, 
because the amplitude of the exciting currents was the 
same in all cases, namely, 10 ampéres, and the sum of all 
windings was constant. However, we find the mean in- 
tensities in the three, four and six coil motor as 117: 127: 
136. 

The fluctuations of intensity are not appreciable in the 
six-coil motor. In the four-coil motor those fluctuations 
reach not quite 13 per cent. of their minimum value, In 
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the three-coil motor the measurements of the intensity are 
not very valuable, because the resulting axis is mostly bent. 
The measurements were made in this case by taking the 
direction of the two polessingly and hanging the measuring 
coil in the mean direction equidistant from both. In the 
diagram, Fig. 8, therefore, only the mean value of the re- 
sults so found is drawn. 

The fluctuations of the angular velocity of the resulting 
axis are much larger than the fluctuations of the intensity 
in all three motors, The three-coil mutor is especially in- 
teresting from this point of view because the two poles 
always move with different velocities. The diagram, Fig: 
8, shows the movement of the resulting axis during one- 
half of a period. Since the same values theoretically must 
recur three times during one period, the mean value of the 
three corresponding measurements actually executed was 
three times repeated in the diagram. Thus perfect reg- 
ularity was obtained, and a good illustration of the actual 
movement of the axis is arrived at. 

Since the velocity of the poles themselves will chiefly in- 
fluence the armature, it follows that this type is certainly 
not very advantageous, In the four-coil motor the varia- 
tions of velocity are very much smaller, and still smaller in 
the six-coil type. 

The question arises how far these results would be modi- 
fied if the inside space of the ring were filled out by an 
armature, and what would be the further modifications if 
this armature rotated. However, we can assume witha 
reasonable show of probability that a constant field with a 
constant velocity would not be changed with regard to its 
constancy by adding an armature, provided that the satu- 
ration of the iron were not thereby essentially altered. 
Whether irregularities of in- 
tensity or velocity would be 
magnified or compensated by 
a rotating armature is diffi- 
cult to decide. At any rate, 
these experiments show that 
though the law of the paral- 
lelogram of forces as accepted 
by Mr. Ferraris ought not to 
be trusted unconditionally, 
on the other hand the assump- 
tion that the resulting field 
varies as the sum of all am- 
pére windings is still further 
from the truth. 
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The Paris Electric Meter 
Com petition.* 





It will be femembered that 
the results of the first com- 
petition in electrical ev orgy 
meters, instituted at Pavis in 
1889, were far from satisfac- 
tory, and that only 7,000 
francs could oe distributed in 
prizes out of the 20,000 francs 
which the Municipal Council 
placed at the disposal of the 
committee appointed to award 
the prizes. At the suggestion 
of this committee a second 
competition was instituted, 
for which the following programme was arranged : 

Article 1.—A competition is opened for all inventors of 
electrical meters applicable to continuous currents alone, to 
alternating currents alone, or to both forms of current 
simultaneously. 

Article 2.—The instruments submitted may be either 
electricity meters (ampére-hours meters) or energy meters 
(watt-hours meters). 

Article 3.--The meter must be of such a nature that it can 
be read directly, and that the consumer can see for himself 
the quantity consumed. 

Article 4,—The meters must be adapted to consumption on 
a small scale; the electricity meters must register from two- 
tenths of an ampere, the energy meters from 20 watts. 

<irticle 5,—The meters, accompanied by an explanatory 
notice, must be delivered, sealed, at the Municipal Works 
at the Halles, between August 25 and 31, 1890. A receipt 
will be sent in due course. 

Article 6.—The meters sent will be submitted to the deci- 
sion of a committee composed of nine members, five being 
appointed by the Municipal Council, and four by the State. 

Article 7.—The instruments will be subjected tocompara- 
tive experiments bearing upon : 

(a) Their accuracy throughout the scale of indications of 
which they are capable. 

(b) Their practical value (as regards regularity of action, 
simplicity, cost, etc.). 

(c) The energy expended in working them. 

(d) The extent to which the distribution of the current is 
affected by their employment. 

Article 8.—A sum of 13,000 francs will be distributed in 
prizes under the following conditions: 10,000 francs to 
the inventor who shall produce a meter giving complete 
satisfaction, and applicable to alternating currents as 
well as continuous currents, 

If the meter should be applicable to one form of current 


‘ From the Electrical Review, London. 
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only, the inventor will only be entitled to half the amount. 
Prizes amounting to 2,000 francs for meters that can be 
applied to both alternating and continuous currents, and 
to 1,000 francs for meters applicable toone form cnly, will 
be awarded to those inventors whose apparatus shows im- 
portant progress in this branch of electricity. 

The committee appointed on Dec. 9, 1890, with M. Huet, 
Sub-Director of Public Works for the city of Paris, as 
president, assembled for the first time on Dec. 11, and 
at once commenced the experiments, which proceeded 
almost without interruption until May 15, under the super- 
invendence of a sub-committee composed of Messrs. Carpen- 
ter, Hospitalier, Mascart and Potier. Ata final meeting 
held on May 30, 1891, the committee gave their unanimous 
approval to the decisions of the sub-committee, appointed 
M. Hospitalier reporter, and passed the following resolu- 
tions: 

‘‘ The committee appointed to decide between the electri- 
cal energy meters entering into the competition, opened at 
the Hotel de Ville, is of opinion : 

‘* That the Aron and Thomson meters fulfill all the con- 
ditions laid down in the second paragraph of Article8 of 
the programme of the competition, and proposes: to divide 
between them the prize of 10,000 francs to be-awarded to 
the inventor who shall produce ameter giving complete 
satisfaction, and applicable to both alternating and contin- 
uous currents. 

‘‘ The committee is of opinion that the instruments sub- 
mitted by M. Frager and M. Marés show important pro- 
gress, and propose to award three prizes of 1,000 francs 
each to these apparatus, as follows: M. Frager, 1,000 francs 
(alternating currents); M. Frager, 1,000 francs (continuous 
currents); M. Marés, 1,000 francs (continuous currents); in 
accordance with the fourth paragraph of Article 8.” 
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Some Effects of Alternating Current Flow in Circuits 
Having Capacity and Self-Induction.* 





BY DR, J. A. FLEMING. 


21. In the foregoing paragraph no attempt has been made 
to enter into a discussion of the physical modus operandi 
of these condenser effects. Wecan easily construct, as 
has been frequently done, mechanical analogies, in which 
the elastic yielding of a spring and the inertia of a heavy 
body take the place of the capacity and inductance 
in the electric system. It is possible, however, to over- 
rate the value of this mechanical parallel. It is prob- 
able that the actual physical operations taking place 
to produce these electrical effects are nut adequately 
represented: by a mechanical simile in which the 
inertia-like aspect of self-induction is exclusively re- 
garded, although; of course, such mental representations 
have their use. Too much hypothesis is often as bad as 
too little in seeking to connect together observed facts and 
fundamental principles. We may regard a condenser, 
when subjected to periodic currents, as a non-dissipative 
impedance, if the term may be allowed, having also a neg- 
ative self-induction. A condenser allows a flux of elec- 
tricity to take place backward and forward through its 
dielectric, and, as far as alternating currents are concerned, 
it may be said to have a conductivity for electricity. 

A condenser of capacity C, when traversed by periodic 
condenser currents of frequency mn, actsin any circuit as 


; ; 1 
equivalent to an impedance of magnitude - It also acts 


Cp* 

ants Sai Sih i 1 al 

as if it had a negative inductance equal to Gp?’ as usual, 
; : 1 

By a negative inductance Cp must 

be understood a power of nullifying positive induetance in 

a conductor in series with the condenser numerically to 


standing for 2 7 n. 


1 . 
the amount Gpt henrys. Suppose, then, that a condenser 
P 


of capacity C is placed in series with an inductive resist- 
ance L and resistance R, and a periodic potential differ- 
ence equal to V, permitted to act onthe twoin series. 
: eds 1 
The resultant inductance of the whole circuit is L— Cp 


and the resultant impedance is 
1 2 
N/ Re + (z ‘ B53) De. 
Hence the current through the condenser is equal to 
Vy 


_ Sa 
R*+ (x — -~ ) -. 

If the potential difference of the two sides of the condenser 

is called V, and the equivalent impedance of the con- 


denser is we may consider that the value of V, is 


- 1 

Cp 

obtained by taking the product of this so-called impedance 
1 

of the condenser, Cp’ and the value of the current flowing 


Hence we have 
V, ‘ 1 


A/ Re + (- re 


Cp* 


through it. 
Vi. 


but this is the same expression as that deduced before, for 
the ratio of V, and V,. This is not to be considered asa 


* Concluded from THe ELECTRICAL WORLD, June 20, 1s91, 


THE ELECTRICAL WORLD. 


demonstration of the equation, but orly as showing how it 
may be regarded as being built up on the assumption that 
a condenser behaves toward alternating currents as an 
impedance causing fall of potential in a current passing 
through it, and capable of nullifying inductance in a 
circuit connected in series with it; and that such a view 
leads to an equation from which it is immediately seen 
that under some conditions V, must be greater than V,. 
22. Reference has been made recently in a paper read 
by Major Cardew to the difference of electric condition as 
regards potential above the earth which will exist between 
two insulated conductors, one of which entirely incloses 
the other, and which have different capacities, when they 
are connected to the terminals of an insulated transformer 
or alternator. In the case of a concentric cable the two 
copper members of which are insulated from each other, 
and the outer one insulated froma metallic sheath con- 
nected to earth, we have two insulated conductors, the in- 


terior one having capacity with reference to the outer , 


but not with reference to the earth, and the outer one 
having capacity both with reference to the inner and also 
with respect to the earth. This last capacity is generally, 
in cables as actually made, very much greater than the 
former. 

In the case of the Ferranti trunk mains the inner-to- 
outer capacity is, as we have seen, about one-third of a 
microfarad per mile run of the cable. Calculating from 
the measured dimensions and from the specific inductive 
capacity of the insulating material as deduced from the 
inner-to-outer capacity, the magnitude of the outer-to- 
earth capacity I find to be about ten times greater, or more 
than three microfarads per mile. It follows immediately, 
from elementary principles, that the two insulated mem- 
bers cf such a concentric cable will, when connected 
respectively to the terminals of an insulated trans- 
former or dynamo, always be brought into such 
a condition that the outer member is at zero po- 
tential as regards the earth, and that the full difference 
of potential which the transformer or dynamo is capable 
of making will subsist between the outer and inner mem- 
ber of the cable. This is true only when the outer member 
entirely incloses the inner member; but it is also true that 
when the two conductors have different capacities by rea- 
son of position or form there will be an electrical in- 
equality between them, in that the difference of potential 
between each conductor and the earth will not be the 
same. The conductor which has the larger capacity will 
have the lesser potential with respect to the earth, provided 
always that both conductors attached to the poles of the 
generator or transformer are insulated throughout their 
length. 

23. The condenser effect we have been considering, and 
in particular the alteration of the change ratio of a trans- 
former which takes place when its secondary circuit is 
connected to a conductor system having a certain capacity 
in relation to the inductance of that secondary circuit, is 
found to operate in many curious ways in the practical use 
of such combinations, For instance, if a pair of alternators 
separately excited are working in parallel on an omnibus 
main leading to a conductor system of nosensible capacity, 
then we know very well that if the dynamos are synchron- 
ized, and contributing equally to the outgoing current, 
the method adopted to take one dynamo out of circuit 
would be to lower its exciting current, and when its 
outgoing current fell to zero to sever its connection 
with the omnibus main. If, however, the alterna- 
tors are working through step-up transformers, and into 
a conductor system consisting of concentric cable, it is 
found by experience that the exciting current of the dy- 
namo to be taken out must be raised, and not lowered, in 
order to bring it into a condition in which it can be cut off 
from the omnibus main without dangerous sparking at 
the switch; and, conversely, in putting it into parallel the 
incoming alternator has to be excited to a lower electro- 
motive force than is necessary to maintain the standard 
potential difference at the terminals of the step-up trans- 
former before putting it into connection with the omnibus 
main. This is obviously due to the fact that the change 
ratio of the step-up transformer is altered by the very act 
of putting it into connection with the conductor system, 
and hence the excitation of the alternator at the moment 
of making or breaking connection with the main must 
be such as will bring the potential difference of the 
free secondary terminals of the step-up transformer to a 
value equal to the potential difference of the two points on 
the conductor having capacity to which they are about to 
be connected, or from which they have just been severed ; 
and when the connection of the alternator is made, the 
excitation can be altered to divide the load on the machines 
properly. This, of course, would not be the case if high 
tension alternators of very small inductance were set to 
work in parallel on such a concentric conductor system. 
In this case the condenser effect is practically nothing, and 
the behavior of the machines on going into or out of parallel 
would present nothing unusual. 

24. In the cases briefly discussed above, the cables 
whether concentric or simple, have been found to act as 
single condensers substituted for them would act; and in 
the experiments described no progressive rise of pressure 
from one end to the other of a cable possessing capacity was 
found to exist. 

It is, however, quite possible for self-induction, resist- 
ance and capacity to be so combined together in one con- 
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ductor that the action of an impressed periodic electromo- 
tive force at one end will create a progressive rise of mean 
pressure along the cable when the far end is insulated. The 
complete theory of such effect is rather too long to discuss 
here. The propagation of a simple periodic current and the 
action of a simple periodic electromotive force upon a con- 
centric cable has been very fully discussed by Mr. Oliver 
Heaviside in an able series of papers on ‘* The Self-Induc- 
tion of Wires,” published in the Philosophical Magazine for 
1886 and 1887. A very brief summary of the results is all 
that can be given here: but those desirous of further infor- 
mation may be particularly referred to the Philosophical 
Magazine, vol. XXIII., January, 1887, page 18, in which 
paper Mr. Heaviside deals with the problem which is par- 
ticularly the practical one—viz., a concentric cable hav- 
ing at one end a transmitting apparatus, such as a tele- 
phone, alternator, or a step-up transformer, and at the 
other a receiving instrument, such as another telephone or 
a step-down transformer. 

We have, then, a sending instrument having resistance 
and inductance; a cable having resistance, capacity and 
inductance; and a receiver having also resistance and in- 
ductance. Given the electromotive force in the transmit- 
ter, the problem is to find the current in the receiver. 

Consider first,a very long concentric cable having induc- 
tance L, resistance R, and capacity C, all per unit of length. 
Fix attention upon a small length of the cable, 62, and 
suppose that the current flowing into this element at any 
instant is i, and the current flowing out of it is i— 6i when 
some electromotive force acts at one end of the cable. Also 
let v be the potential of the inner conductor at the one end 
of the element of length, da, and v— 6v be the potential 
at the other end; then the currenti at any instant? is 
determined from the fundamental equation. 


Lia t+ Réaxi = bv, (83) 
dt 
and the current and potential are connected by another re- 
lation, 
di dv 
da ~ oat’ 
because the current flowing out of the element of length is 
less than the current flowing into the element by the con- 
denser current taken up in the element. 
Differentiating (34), and substituting in (33), we arrive 


easily at the equation, 


(34) 


d*v dv d*v 
LO ye + RO = a or 
This differential equation gives us the means of de- 


termining the potential, v, at any time and place in the 
cable, 

Let v, be the electromotive force at the origin or the end 
of the cable at which the dynamo or electromotor is ap- 
plied, and let V, be its maximum value—such that, 

0, = V, sinpl; 
then, if the cable is infinite in length, the solution of the 
equation (35) can be obtained, and the potential v at any 


distance x from the origin, and any time, is easily shown 
to be given by 


v= Vie wig sin (pt — Qa), 


where the quantities P and Q are: 


P= {FE (y B+ Pe Lp \}, 





and Q= 2{ (BF p*L? + Ip \}" 

{ 2 , 
For the Ferranti trunk mains the values of these quanti- 
ties have been calculated in Section 14. 

If the cable is not infinite in length, but hasa finite 
length J, then two cases may be considered—(i.) when the 
cable is short circuited at the far end, and (ii.) when its 
two members are insulated or open circuited at the far end. 

Taking the first case of a concentric cable of length J, 
short circuited at the far end and attached to an alternator 
of negligible inductance and resistance at the other, Mr. 
Heaviside has shown how the potential at any distance, 
«x,from the machine can be obtained, and also the cur- 
rent flowing through an ammeter placed at any point in 
the cable. If V, isthe maximum value of the periodic 
electromotive force applied at the dynamo end, and vis the 
potential at any time, ¢, and any distance, 2, from the 
dynamo end, then he gives the value of v as 


v= V,e— Pz sin (pt — Qx) 
V e Px sin (pt + 6, + Qa) 
° ePl (e 2Pl + e—2Pi— 2 cus 2Q)4 
e — Px sin (pt + 6, — Q.xr) 
<a e Pl (e2Pi + ¢ —2PI—— 2 Se OTH 
(see Phil. Mag.,Vol. XXII., September, 1886, p. 284.) 

It can be shown from the above that the ratio of the 
maximum value V of the potential at any distance 2 from 
the origin to the potential at the origin V,, is given by the 
relation, 

Vv — ¢2P— x) +e— 2P (l— 2) — 2c0s2Q (l— a) 36 

Vj "0 7-8 hae 

In the above equations P and Q stand for the functions 
of resistance, inductance, and capacity given above in sec- 
tion 14, and e is the Napierian base. 

The equation (86) enables the pressure at any point in 


the cable, as given by a voltmeter, to be predetermined 
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from the pressure at the origin. The current flowing 
through a low-resistance ammeter placed at any point in 
the cable can also be deduced from the equation (36), and 
its maximum value, J, is shown by Mr. Heaviside to be 
given by the equation, 


Vo? Cp e&P(l—2)+e—2P (l—2)+ 2 cos 2Q (l—2) 


r= — 
+e—2Pl — 200s 2Ql 


~ VR + ph @Pl 

This gives us the value of the dynamometer reading at 
any point in the cable. It shows us that if 1 is great enough 
the current flowing through an ammeter placed at the 
distant end of the cable would be zero. 

Suppose, next, that the distant end of the table is open- 
circuited, and that an electromotive force, of which the 
maximum value is V,, actset the home end. It is then 
possible to prove that under these circumstances the 
ratio of the maximum value, V, of the potential at any 
distance, x, from the origin to the maximum value of the 
potential at the origin, is given by the equation, 


. (87) 


(7 )'= e2P (l— 2) +e —2P (1-2) +2008 2Q Ia) gg, 


Vo) @PtL + e—2Pl +2 cos 2Qi . 


If « = /—that is, if we consider the potential at the far 
end, the numerator of the right hand side becomes equal to 
4, and hence if the denominator is numerically less than 4 
for any given table—it indicates that a progressive rise in 
pressure along such table will take place trom the machine 
end to the free or insulated end. 

ln a very able paper in the Philosophical Magazine for 
January, 1887, page 21, Mr. Heaviside has attacked the gen- 
eral problem of calculating the current flowing through a 
transformer at the far end of a concentric cable when an 
alternator or transformer giving a periodic electromotive 
force of maximum V, is placed at the other. The paper is 
not an easy one to read, and was probably still harder to 
write. Some of the general results are, very briefly, as fol- 
lows: If L, and R, are the total inductance and resistance 
of the transmitter, whether alternatur or transformer, and 
L, and k, the same quantities for the receiver, and L, R 
and C the inductance, resistance and capacity per unit of 
length of the cable, and V, the maximum vy.lue of the im- 
pressed electromotive force at the transmitter, and C, the 
maximum value of the current through the receiver, then 


7“ Cp 
Co=2V0 + p Le 

G,G, @&Pl+ H, H, e—2Pl + 
where G,, G,, H,, Ho, and 6 are complicated functions of 


the resistances and inductances of the receiver and trans- 
mitter, and which have the values, 


Gy =140P'+ 997") 4ePR+2 QpL R, + 


2PLp?’—2Q0pRNL,; 


Hy =1+(P*? + Q’) (7 
2PLp?’—2QpR L,; 
and similarly for H, and G,. 

I,, I and I, are the impedances of the transmitter, cable 
and receiver; and the quantities Pand Q have the values 
given in Section 14. 

The quantity 4 is an angle which is determined from the 
expression, 


) +(2PR+2QpL R,—- 


2(A b-—aB) 
tan 26 = PB —@— by’ 
where 
Ab—aB=(R, + Q,) (RQ—LpP)+ 
(Lo + L,) p(RP + Lp Q) —(R, 1,* + R, Ih?) Cp P— 
(Lo I,°—L, T,*)p* C Q; 

A44+B? = fF + C p*® I,? 1,7—2(R, R, — Ly Ly p’) 

LC p? —2(R, Lo + Ry, L,) pp? RC; 
a’ + 0 = (P* + Q") (Ry + R,)? + p? (Ly + L,)’)- 


The question whether the mean pressure at the receiver 
is greater than the mean pressure at the sending end, or 
less, will in general depend upon the sign of tan 2 4. 

The quantities G, and H, become equal to unity when 
the inductance and resistance of the sending instrument 
are zero or very small. 

The practical deduction which may be made from the 
above investigation is that, when the alternator at the 
sending end has very small resistance and inductance, the 
pressure at the receiving end of the cable will be less than 
the pressure at the transmitting end, for almost any cases 
which occur in practice; but this is not always the. case 
when the transmitting instrument has a sensible induct- 
ance, We may then have conditions under which there isa 
progressive rise of pressure from the sending tw the receiv- 
ing end. 

The time at disposal has not permitted me to do more 
than sketch out the general results of such investigations 
as have been made on the propagation of periodic currents 
through conductors having sensible capacity and induct- 
ance, These investigations need to be brought into further 
comparison with the results of experience, in order that we 
may see how far they agree with observed fasts, and how 
far they can be trusted as a guide in predicting the results 
of the application of known electromotive forces to con- 
ductor systems in which the capacity and inductance can 
be predetermined, 
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Electrical Cable Testing. 


BY HENRY W. FISHER. 


In preparing these papers it has been the object of the 
writer to use as few and as simple mathematical formule 
as is consistent with good work. He fully realizes that 
many of us, who are able to follow ordinary mathematical 
discussions, pay very little attention to them as they are 
met in electrical papers. Can we thencensure the many 
thousands of earnest readers who look on articles that 
contain even a moderate amount of mathematics with 
feelings akin to those.of disgust? It has been my pleasure 
and privilegeto meet very many bright men in practical 
work, who never can be induced to make use of algebraic 
equations, simply because such methods of reasoning do 
not appear to belong to their line of work. Let these con- 
ceive of a few letters being used momentarily to represent 
a few known or unknown quantities. Most of these quanti- 
ties will be determined by observation, and then all that 
remains to be done will be to place them in their respective 
places in the formula and then reduce to find the desired 
numerical result. 

I presuppose the reader to be familiar with the uses of 
the Thomson reflectmg galvanometer and Wheatstone’s 
bridge, descriptions of which may be found in almost any 
of the simple works on electricity. 

Many of the methods used are old, but occasionally, 
where necessity demands it, special formule have been 
worked out to fit the case in hand. 

Preparatory to describing the methods of locating faults, 
it will be necessary to outline some of the ways by which 
we determine the working condition of a cable and meas- 
ure insulation, resistance and electrostatic capacity. In 
advance of this, however, the writer will mention some 
of the difficulties that arise in the practical use of the 
mirror galvanometer and Wheatstone’s bridge. 

In buildings where there is much vibration the galva- 
nometer should be suspended with springs, and in addition 
to this it will often be found necessary to weight the 
galvanometer with 20 to 50 pounds. By so doing the 
writer has obtained most satisfactory results. In a factory 
where the vibration was excessive, so that the spot of light 
would move through 50 or 100 divisions incessantly if the 
galvanometer was set up in the ordinary manner, the 
vibration was reduced to scarcely one-half a division at its 
worst, and nothing at its best, by suspending as above de- 
scribed. A convenient portable suspension frame can be 
made of four brass tubes that screw or fasten by a spring 
catch to a top and bottom rectangular frame. The 
bottom frame should be much larger than the top 
and should be provided with suitable legs. To 
the top frame four springs capable of sustaining 
the weight of the galvanometer are attached. These 
may extend all the way to the galvanometer, or, 
better, springs about one foot long may be attached to 
the galvanometer and to the top frame, the upper and 
lower springs being connected by tubular cotton braid. 
The galvanometer should be placed on a square board 
with four brass rods passing through near the corners and 
extending above the middle of the galvanometer; to these 
four rods the springs are attached. The galvanometer can 
be weighted by fastening the ends of these rods to a square 
slab of lead. A long suspension,is desirable. Four delicate 
springs may extend from the base of the galvanometer to 
the brass tubes or to the ground frame. These tend to pre- 
vent the galvanometer from oscillating as a pendulum. A 
better plan is to fasten rigidly some horizontal and verti- 
cal paddles to the bottom of the galvanometer and place 
these in a vessel containing oil. By having sufficient re- 
sisting surface and distributing it so as to oppose every 
movement of the galvanometer the vibration of the needle 
may be greatly reduced. The controlling magnet can be 
attached to an arm that is fastened to one or more of the 
brass tubes. With such an arrangement excellent results 
can be obtained. 

Another cause of trouble and error are the false deflec- 
tions imparted to the needle by the movement of iron near 
the galvanometer. The passing of a street car will often 
so affect the magnetic field in the neighborhood of the 
galvanometer as to produce a considerable movement of 
the spot of light. This is very annoying, for not infre- 
quently readings have to be taken at definite times, and 
hence the observer is obliged to make several tests and 
take the mean of the readings. There are three ways to 
partially overcome this difficuly : 

1, Use an astatic combination attached to the mirror 
bar. If the two sets of needles with opposite polarities are 
nearly balanced they will be affected about equally by 
change of magnetic field due to movement of iron ata 
distance, and hence as the turning forces oppose each 
other there will be no appreciable movement of the mirror. 

2. Reduce the sensitiveness of the galvanometer by plac- 
ing the controlling magnet in such a position that the needle 
will not be noticeably affected by these extraneous dis- 
turbances. However, as this is done at the expense of 
sensitiveness of the galvanometer, it will be necessary to 
use a much larger battery in making insulation and capacity 
tests, 

8. Provide a magnetic shield to surround the galvanom- 
eter as completely as possible. The writer has used one 
quite successfully. A tin vessel was made of quch a shape 
as to admit of containing soft iron filings enough tw form a 
layer one-half inch thick almost entirely around the galvano- 
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meter. Of course, a circular hole, just large enough so as 
not to interfere with the reflected spot of light, was left in 
front of the mirror. 

Many if not most of the galvanometers employed in 
practical work are of such construction that short fibres 
have to be used for suspending the mirror and needle. This 
is often a decided disadvantage on account of the spot of 
light failing to return immediately to its zero or starting 
point. And hence it is difficult to tell what the true de- 
flection is. This peculiarity is apparent more or less in all 
forms of silk fibres, but may not introduce a noticeable 
error where long fibres of unspun silk are used. Of late 
quartz fibres are coming into favor, and they are claimed 
to possess none of the unsatisfactory qualities of 
silk. The writer has made and used them, and 
he cannot speak too highly of their merits. In sus- 
pending a galvanometer with such a fibre the greatest 
care must be exercised. While they are exceedingly tough 
when subjected to longitudinal stress, they nevVer- 
theless break far too easily when bent sharply. 
They can be readily secured to the needle by means of a 
pasty mixture of alcohol and shellac, the alcohol being 
afterward removed by the application of ahotiron. Some 
of the fibres used by the writer were so small as to be with 
difficulty visible to the naked eye even when placed upon 
dark wood immediately beneath the hght of an incandes- 
cent lamp. With these the most satisfactory results were ob- 
tained. The fibre in use was scarcel three-quarters of any 
inch long and yet, even when the galvanometer was made 
exceedingly sensitive and whenthe needle was deflected 
through a considerable angle, the spot of light invariably 
returned to zero. With silk placed under like conditivns 
no such good results were obtained. 

These quartz fibres when once suspended seem to stand a 
great deal of rough usage, which indicates that they can be 
used successfully in practical work. They are, however, 
more sensitive to vibrations than silk fibres, but the error 
introduced from this cause will scarcely be as great as that 
due to the set in silk. 

The galvanometer should, cf course, be kept well insu- 
lated, which means that it should be placed in a dry room. 
Care should be taken never to subject it directly to much 
electrical pressure, as the result might be a burning of one 
or more of the coils or a demagnetizing of the needle. 

In measuring resistance with the Wheatstone bridge 
care must be taken not to overheat the coils by using too 
much battery. Six cells will be ample for most purposes. 


FIRST.--ORDINARY OUTSIDE TESTING. 

It is generally known now thata magneto bell cannot be 
used for testing undergrouad wires, as the static charge be- 
tween the conductor and ground is often sufficient to ring 
the bell. In the hands of experienced persons teiephones 
can be used easily and successfully. One great advantage 
they possess is that after having determined the condition 
of a cable, directions as to what must be done next at the 
other end can be sent by means of the telephone. In lay- 
ing cables it is a common practice to test them every sec- 
tion or every few sections. These tests consist in deter- 
mining whether any of the wires are grounded or crossed 
or broken. 

A telephone orasmall current detector galvanometer 
can be used for this purpose. 

Leaks or Grounds.—In testing for leaks or grounds, with 
the outfit above described, the cable wires should be opened 
at the point where they connect to the air lines and the test 
applied at the other end of the cable. One pole of the test- 
ing battery is grounded, the other connected to one post of 
the galvanometer ; a short piece of insulated wire, attached 
to the other post of the galvanometer, is then touched suc- 
cessively to the bared ends of the cable conductors, and any 
one causing a permanent deflection of the galvanometer 
needle is faulty. A chloride of silver battery of at least 50 
cells should be used for this purpose. Horizontal galva- 
nometers that will show a leak of over one megohm with 50 
cells of battery can be purchased at electrical supply 
stores. 

Crosses.—In testing for crosses, bunch all the wires and 
connect them to one end of the testing circuit; then re- 
move, one by one, the wires bunched, touching each suc- 
cessively to the other end of the testing circuit. A sudden 
deflection of the galvanometer needle indicates that the 
wire touched is crossed with one of the bunched wires. 
Mark this crossed wire and place it back with the untested 
wires, keeping it there till all have been tested. Before 
this is done, however, the one that is crossed with it will 
be identified. Care must be taken to see that none of the 
wires are in contact with each other or the lead cover at 
the other end of the cable. 

Identifying Wires Without Cutting.—lIt is frequently 
necessary to identify certain wires in a joint or cable, so 
that they may be brought out and connected to a subsid- 
iary cable, To do this, without cutting the wire or insula- 
tion, ground the desired wires at one end of the cable, 
being careful that all the other wires are separated and free 
from grounds at both ends; remove the lead from the joint 
or cable, and heat the insulated wires by a torch, furnace 
or hot insulating compound; as soon as the surplus insula- 
tion has been melted off, so that the individual wires can 
be separated, test for the grounded wires by means of a 
galvanometer and battery, as above described, making 
connection with each wire by means of a needle or other 
pointed instrument that can be used to pierce through the 
insulating covering, 
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Continuity.—To test for broken wires the Conductors 
should all be grounded at one end and the test applied at 
the other end, as explained under ‘Leaks or Grounds”; but 
in this case the deflection obtained from each wire is evi- 
dence that it is not broken. 

SECOND.—INSULATION RESISTANCE TESTS. 

The term ‘insulation resistance ” signifies the resistance 
offered to the passage of electricity by a so-called non con- 
ducting substance. Thus when we speak of an electric 
light cable having an insulation resistance of 4,000 meg- 
ohms per mile, we mean that the resistance between the 
conductor and earth of one mile of this cable is 4,000 meg- 
ohms. It will readily be seen that in order to operate an 
electric circuit economically and safely the insulation re- 
sistance must be good, and especially is this true of under- 
ground electric cables where the conductor is so close 
to earth. Very often an apparently insignificant defect in 
the insulation resistance will become rapidly worse through 
electrolytic action on the passage of the current between 
the conductor and ground. Hence it is extremely im- 
portant not to let any moisture enter the cable either in 
the joints or in the terminal boxes. 

The necessary electrical apparatus for making insulation 
resistance tests is: A Thomson reflecting galvanometer with 
its scale, lamp and shunt, a one-tenth megohm resistance 
box, a chloride of silver battery of not less than 50 cells 
(preferably 100), and an appropriate switch. 

The first step to take will be to secure a room or base- 
ment (preferably the latter) at a convenient distance from 
either end of the cable. Run two highly insuiated wires, 
and connect one to the lead cover, the other to the conduc- 
tor whose insulation resistance is required, the remaining 
conductors, if any, being connected to the lead cover. 

Set up the instruments on a table, and make the connec- 
tions as illustrated in Fig. 1, where R is the one-tenth 
megohm box or rheostat, G the galvanometer, F its 
shunt, B the battery, and S a switch. 

The first step will be to determine the ‘‘ galvanometer 
constant,” or, in other words, the equivalent deflection 
were all the battery current allowed to pass through one 
megohm and the galvanometer in series. Such a deflection 
cannot be read in practice, hence we make use of the 
shunt, a device that enables us to permit only ;y, ;j5 or 
rovg Of the total current to pass through the galvanometer 
at will. Inserting the plug in the }, Jy and 4}, shun's 
permits respectively ,4, ;)) and ;,),5 of the total current 
to pass through the galvanometer, and 10, 100 and 1,000 are 
the multiplying values of these shunts. It will be under- 
stood, of course, that the deflections are proportional to the 
a'nount of current that passes through the galvanometer, 
and hence we know that if we used the ,}, shunt and get a 
deflection of 200 we have obtained a deflection of 200 
x 1,000 = 200,000, had we allowed all the current to 
pass through the galvanometer and could we measure 
such an enormous deflection. 

To find the constant of galvanometer, therefore, multi- 
ply the deflection as read by the multiplying value of the 
shunt used and by the resistance of the resistance box ex- 
pressed in megohms. 

Place the switch S in the position represented by dotted 
lines, insert the plug in the ,}, shunt and close the battery 
switch b, open the short circuit key ec of the shunt /, 
read the deflection. If it is less than ,, the reading capa- 
city of the scale the ,, shunt can be used. Problem—By 
using the y}, shunt a deflection of 584 through ,, of a 
megohm was obtained; what is the galvanometer con- 
stant? Answer—584 x 1,000 x yy = 58,400. 

The next step is to place the switches in the position 
shown full in the figure, open the shunt key and if no de- 
flection is observable remove the plug from the 5}, shunt, 
so that all the current can go through the galvanometer. 
If the spot of light goes off the scale use the shunt that will 
give the largest readable deflection, and then reduce to the 
equivalent deflection by multiplying the deflection as read 
by the multiplying power of the shunt that was used. 
The deflection should not be read till the cable has been 
allowed about one minute to electrify. 

Next disconnect the lead wire from the conductor of the 
cable and proceed as above in order to see whether any 
of the deflection obtained was due to a fault on the lead 
wires. If any deflection is observable the deflection as 
read when the cable conductor was connected must be 
diminished by the amount of this deflection. 

The absolute insulation resistance is then found by divid- 
ing the constant of the galvanometer by the deflection due 
to the cable, and the insulation resistance per mile is ob- 
tained by multiplying the absolute insulation resistance by 
the length of the cable, expressed in miles. Problem— 
With a constant of galvanometer = 58,400, a total deflec- 
tion = 21.5, a deflection due to the leads = 1.5; what is 
the absolute insulation resistance and what is the in- 
sulation resistance per mile, the cable being 1.5 miles long? 

: 58.400 

Absolute insulation resist. = = 2,920 megohms; 
insulation resist. per mile = 2,920 X 1.5 = 4,380 megohms, 

A large deflection, gradually decreasing in value, is gen- 
erally an indication of polarization, and when this is the 
case it will be found that water has entered the cable at 
the ends or in the joints or at some point where the lead 
has been torn off by careless handling. 

3. Measuring Electrostatic Capacity.—In addition to 
vhe instruments already mentioned under ‘‘Insulation Re- 
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sistance Tests” a condenser and a discharging key will be 
needed. Not infrequently the shunt is used in measuring 
the throw or sudden impulse imparted to the needle when 
this throw is so large that it cannot be measured with all 
the current passing through the galvanometer. Then the 
throw as read is multiplied by the multiplying power of the 
particular shunt used. When accurate results are required 
the shunt should never be used in this manner, for on 
account of the self-induction in the coils the multiplying 
powers, which were correct for making insulation resist- 
ance tests, are not to be relied upon in measuring electro- 
static capacity. 

The best way to get accurate results is to make use of a 
multiple series condenser and plug m a capacity that will 
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Fie. 1.—ARRANGEMENT OF ELECTRICAL TESTING APPARATUS, 


be about equal to that of the cable. Then enough battery 
can be used tw give a large throw, and, as the two throws 
are nearly equal, the results obtained will be very accurate. 

When a multiple series condenser is not accessible the 
following method can be adopted: Determine accurately 
the multiplying power of the } shunt by comparing the 
throws with and without the shunt in multiple with the 
galvanometer. Different amounts of battery should be 
used in order that a fair mean can be obtained. Similarly 
the } and ,, shunt can be compared, but the latter will 
never be needed in ordinary land practice. This method 
is not so accurate as the first, but its percentage of error 
will often be less than that of the condenser. 

Still another method is to use a very long scale and to eal- 
ibrate it sc that thetrue relations existing between different 
throws can he determined. This is effected by taking the 
throw from one cell, then from another, then from the first 
and second in series, and so on till enough cells are used to 
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make the spot of light travel the whole length of the scale. 
The sum of the throws of the separate cells will be the 
true throw, while an examination of the throw with the 
same Cells in series will show how much it departs from its 
correct value. By the use of curves the correct value for 
any deflection can readily be obtained, Unless special 
care is taken to set up the galvanometer and scale in the 
same relative positions this method should only be adopted 
in factories and laboratories where the galvanometer and 
scale are stationary. 

The shunt, however, can most effectively be used in 
checking the vibrations of the needle after an impulse has 
been imparted to it. As it returns to its starting point 
after the throw, press down and release the discharging 
key suddenly, then use the shunts one after another, press- 
ing and releasing the key till the needle has come to rest. 

Fig. 2 shows the general arrangement of the apparatus. 
G is the galvanometer, Fits shunt, A is the discharging 
key, Sa switch, B the battery and D the battery switch. 
When the discharging key A is in repose we have electrical 
connection between a and b and between d ande. Upon 
pressing down firmly the buttons P P, a is connected elec- 
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trically with c, and d with f. The condenser and the cable 
can thus be charged at will by means of the battery B and 
the switch S. 

The number of cells used will depend upon the method 
of testing that is adopted; from six to ten will generally 
be found sufficient. 

As in the case of insulation resistance tests, connection 
should be made to one wire free from all the others, and to 
the others grounded to the lead of the cable. 

From an examination of the connections in Fig. 2 it 
will readily be seen that upon releasing the buttons PP 
after they have been held down to charge the cable or con- 
denser the electrostatic charge passes through the gal- 
vanometer. This sudden passage of the current through 
the galvanometer coils causes a sudden movement of the 
needle, called in practice the throw; and it is by a com- 
parison of the throw made by the discharge from a con- 
denser of known value with the throw of the cable that 
the electrostatic capacity of the latter is figured. 

Where only approximately correct results are desired 
the shunt may be used, and in such a case proceed as fol- 
lows: Place the switch S so as to charge the condenser, 
and if the spot of light goes off the scale with no shunt 
put the plug in that shunt which will give the largest 
readable deflection; hold down firmly the buttons P P for 
about 15 seconds and then release them suddenly, noting 
the throw imparted to the needle; in like manner read the 
throw from the cable after it has been charged. 

Where shunts are used the throw must be multiplied by 
10 for the } shunt, 100. for the ,, shunt, and 1,000 for the 
o¢y Shunt. 

Letting t = the throw produced by the charge from the 
condenser, ¢' = the throw produced by the charge from 
the cable, and K = the electrostatic capacity of the con- 
denser in microfarads, then the electrostatic capacity of the 
cable in microfarads = oxs , and the capacity per mile 
is obtained by dividing this result by the length of the 
cable in miles. 

If the multiple series condenser is used, measure first 
the throw from the cable, using, of course, sufficient 
battery to give a reasonably large deflection; then plug in 
enough capacity in the condenser to give a throw about 
equal to that of the cable. From both these throws and 
the capacity used the electrostatic capacity of the cable is 
figured as above described, 

Example : 

Throw on condenser = 312, 
$i ** cable = 283.5 
Electrostatic capacity of condenser = .3203 microfarad. 
-3203 283.5 
re 
= -2810 microfarad. 
Length of cable — 9,018 feet, or 1.720 miles. 
.2910 


Electrostatic capacity of cable 


Il 





Electrostatic capacity of cable per mile = 
= 1.708 


.170 microfarad. 
———___@ +e @ e+e 


Experiments on Foucault Currents, ete., in Dy: amos.* 


BY R. H. HOUSMAN, 


The following experiments have been made to test the 
accuracy of the so-called assumptions on which the validity 
of tue graphic method of analyzing armature losses de- 
pends : 

Two Chamberlain and Hookham five-kilowatt dynamos, 
identical in every respect, running at high speed and low 
induction density in the armature (1,440 revolutions and 
B = 12,000), were chosen, so that friction might constitute 
a large fraction of the total losses measured. The bearings 
were 13 inches diameter at the pulley end, and 1} inches at 
the commutator end; the commutators were 4 inches di- 
ameter, with two pair of 14-inch brushes on each; the 
armature contained about 3,400 cc. of iron in the form of 
plates .017 inch thick, with about 10 per cent. insulation. 

The two machines were coupled together by a simple 
flexible coupling, the friction of which was quite negligi- 
ble. Then, by measuring the power supplied to machine 
I, the different losses in machine II were determined by 
difference with fields excited and unexcited and brushes 
on end off. Bearing friction of machine II was determined 
by difference when coupled and uncoupled to machine I, 
but in this case a small correction was necessary for the 
slight vibration caused by the two shafts not being ex- 
actly in line. The power wasted from this cause wag 
found to be proportional to the square of the speed, and 
was represented by .15 ampére at 120 volts = 18 watts. 
The loss due to vibration has often been noticed before, 
especially on a boarded floor with an armature a little out 
of balance. 

The experiments consisted of five distinct sets of meas- 
urements : 

(A) Machine I, with one pair of brushes only. 

(B) Machines I and II coupled, only I excited with one 

pair of brushes, 

(C) Machines I and II coupled, only I excited, four pairs 

of brushes on. 

(D) Machines I and II coupled, both excited, only one 

pair of brushes (on I). 

{(E) Machines I and II coupled, both excited, four pairs 

of brushes on. 

It must be observed that the figures deduced for zero 
volts are those which would be observed if the same law 
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held good right down to zero, as actually does hold from 
120 volts to 40 volts, or from 1,440 revolutions to 480 revolu- 
tions, which represents about the range of speed used in 
practice. 

Brush Friction (three pairs). 


EE Ge 9% Bae OO Weis 66s 6 06 oe yews ccencsctvecinns cess .52 ampére. 
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Hysteresis ard Foucault Currents. 
Hysteresis from (D) —(B) at 0 volts ........... ......55- 


Hysteresis from (E) — (C) at 0 volts . ... ... cece cece eee * 
SR oboe 3 CU aly 0 ndu snd aeSwRESP STATES, 0 45 pr 
Amps, 
Hysteresis + Foucault currents [from (D) — (B) at 120 eer es eee 
Hysteresis + Foucault currents [from (E) — (C) at 120 volts}... ..1.20 
Mean hysteresis + Foucault currents, at 120 volts =. —..... 1.21 
.". Foucault. currents at 120 volts = 1.21 — .45 = .76 ampére. 
Bearing Friction. 
Machine II from : B) — (A) at 0 volts........ i patiesten = .88 ampére. 
Machine I from (A) — other losses at 0 volts......... =1.00 o 
Mean bearing friction at 0 volts...............-.-- a "9 
Mem II 7 (B) — (A) at 120 volts — coupling = _ 4 
Machine I from (A) — other losses at 120 volts... .... = 6 “ 
Mean bearing friction at 120 volts........... ...... = 5 “ 


The figures for friction of bearings of machine I as- 
sume that hysteresis and Foucault currents are the same 
in both machines. 

It appears from the above experiments that, within the 
limits of accuracy attainable in a shop experiment, bearing 
friction is constant, while brush friction decreases as the 
speed increases. 

Bearing friction may be measured approximately with- 
out a second motor by running the machine to be tested as 
a shunt motor on very low volts, so that the magnets do 
not approack saturation. Under these circumstances, as 
is well known, the speed is independent of the E. M. F. at 
the terminals, and the power absorbed is almost eonstant. 
By calculating for hysteresis and correcting for Foucault 
currents from the diagram, a very close approximation for 
the loss in bearing friction may be obtained. 
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The Riverside Park Electric Railway. 


The Riverside Park Electric Company formally opened 
their electric railway line at Sioux City, JTa., last week, 
displacing the steam dummies with six Westinghouse 
motor cars. The former did not aitord desirable and 
economical transit service between the city and Riverside 
Park—destined to be one of the most beautiful summer 
res rts in the West—as well as to the intervening section, 
which is rapidly filling up with beautiful residences. 

The power house is located at the edge of the park near 
the confluence of the Big Sioux with the Missouri River, 
within 100 yards of that historical landmark, the old 
Brughier cabin, and at the foot of the hill at the apex of 
which rest the remains of the old Indian chief War 
Eagle. The station is a solidly constructed brick building 
62 x 95 feet, divided into two rooms with fire wall be- 
tween. One room contains two Wicks tubular steel boil- 
ers, 60 inch X 16 feet, having 44 four-inch tubes; the 
hase of stack, which is 113 feet in height, 42 
inches in diameter and built of No. 10 and 12 iron; the 
Worthington pump; a 250 h. p. Kroeschell heater, two 
Hancock inspirators, and four sets of steam loops. These 
last were devised by Messrs. Westinghouse, Church, Kerr 
& Co., who secured the contract for the entire steam plant, 
which has been efficiently installed under the personal su- 
pervision of their well-known engineering expert, Mr. C. 
T. Combs. The second room contains the two 125 h. p. 
compound Westinghouse engines, at 100 pounds steam press- 
ure, having special flywheels of double the ordinary 
weight. insuring close regulation under the sudden changes 
incident to heavy loads. Coupled directly to the engines 
by two of Schieren’s perforated electric belts 16 inches in 
width by 53 feet long are two Westinghouse compound 
wound generators of the improved U. 8. type, each of 100 
h. p. capacity, having 54-inch paper pulleys running at 350 
revolutions. These generators rest on a brick foundation 
six feet in depth, and leveled off with a half-inch layer of 
melted sulphur, on top of which rests a hard wood base 
eight inches in height, that is covered with three sheets of 
one-eighth inch asbestos previously saturated with P. & B. 
paint, and thoroughly dried. On this the rails are placed 
and firmly fastened to the foundation by insulated bolts. 
Powell’s patent oil cups and lubricators are used on both 
engines and generators. 

The dynamo leads are carried from the generator 
through rubber tubing down to and under the flooring 
and tothe switchboard—a handsome affair of polished 
Sycamore with marble face--on which is placed the im- 
proved form of Westinghouse voltmeter, lightning arrester, 
automatic cutouts, switches, etc. Independent circuit in- 
sures the necessary light in station and car-house at all 
hours. 

The car house is within 100 feet of the station and is a 
brick building 50 x 150 feet, designed to hold 20 cars, and 
containing every requisite for the rapid handling of same. 
The present equipment consists of six new motor cars, eight 
old trailersand the steam dummies. Each of the new cars 
is equipped with two McGuire improved trucks, each of 
which supports a 80h. p. Westinghouse single reduction 

ae especially built for the heavy work required on this 
ne, 
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The motors have been placed in operation under the 
supervision of Mr. Claud P. D’Oyly, from the Pittsburgh 
factory. 

The nive miles of road-bed is nearly a continuous series 
of curves, there being 38 in number, ranging from 4 
degrees to 20 degrees, and has been built through several 
deep cuts, from one of which over 60,000 cubic yards of 
earth were removed, at an expense of $4,800, while close 
to the power house there isa trestle built 634 feet long, 
having a rise of 4 per cent. ona 19-degree curve of 300 
feet, the upper end of the trestle being 16 feet above grade. 
These features necessitated careful construction of the 
pole-line circuit, and it was supervised by Mr. B. J. 
Jones, the electrical constructing engineer of the West- 
inghouse Electric and Manufacturing Company, as- 
sisted by Mr. D’Oyly of his corps. These gentlemen had 
complete charge of the entire electrical installation, and 
the finished work certainly reflects great credit upon 
their ability. The pole-line circuit isa model one, every 
pole being truly aligned and, when necessary, properly 
guyed. The feed wires are Roebling’s weather-proof 000, 
and the trolley wire No. 0, bare copper, suspended by 
means of a special form of insulator attached to a bracket 
arm bolted to the pole, both bracket and insulator as well 
as all other overhead equipment material, lamps, etc , be- 
ing furnished by the Electrical Merchandise Company, of 
Chicago, Ill. 

Taken as a whole, the system is one of the most perfect 
in all its details that has been installed anywhere, and can 
well be pointed to with pride by the president of the com- 
pany, Mr. Charles W. Hornick, as well as by the Westing- 
house officials, After the formal opening Mr. J. L. Barclay 
and Mr. J. M. Atkinson, of the Westinghouse Company, 
entertained at the Hotel Garretson a number of the gentle- 
men interested in the success of the road. Among the 
number present were President Charles W. Hornick, Mr. 
A. N. England, secretary of the Electrical Merchandise 
Company; Mr. N. P. Senat, representing the Street Rail- 
way Gazette, Chicago: Mr. B. J. Jones, Mr. C, P. Combs, 
Mr. C. P. D’Oyly and Mr, Fred DeLand, of THE ELECTRICAL 
WORLD. 
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The tenth annual meeting of this Association was called 
to order by President G. T. Williams, at the Grand Hotel, 
Cincinnati, Wednesday, June 17, at 10:30 a4, M. The fol- 
lowing members were present : 

G. T. Williams, president, Cleveland, O. 

P. W. Drew, secretary anc treasurer, Chicago. 

C. Selden, B. & O. R. R., Baltimore. 

A. R. Swift, C., R. 1. & P. R. R., Chicago. 

C. W. Hammond, Mo. Pac. R R, St. Louis. 

M. B. Leonard, C. & O. R. K., Richmond, Va. 

C. 8. Jones, Jl]. Cen. R. R., Chicago, Ll. 

C. A. Darlton, R. & D. R. R., Washington, D. C. 

G. L. Lang, N. Y. & N. E. R. R., Boston, Mass. 

G. M. Dugan, Il. Cent. R. R., Jackson, Tenn. 

T. J. Higgins, C. C. U. & St. L. R. R., Cleveland, O. 

S. K. Bullard, M., K. & T. R. R., Sedalia, Mo. 

H. C. Sprague, K.C., Ft. S. & M. R. R., Kansas City, Mo. 

U. J. Fry, C., M. & St. P. Ry., Milwaukee, Wis. 

C. H. Smith, IL, I. & I. R. R., Kankakee, Il. 

A. R. Lingafelt, C., R. I. & P. R. R., Topeka, Kan. 

Robert Stewart, C. R. R. of N. J., Elizabeth, N. J. 

H.C. Reed, M., L. S. & W. R. R., Milwaukee, Wis. 

J. B. Stewart, West Shore R. R., Weehawken, N. J. 
J. W. Stacey, Tex. & Pac, R. R., Marshall, Tex. 
W.C. Walsirum, N. & W. R. R, Roanoke, Va. 

T. W. Parks, I. & G.N , Tyler, Tex. 

S. S. Bogart, (honorary member), New York. 

R. J. M. Danley, C., S. & H. Ry., Columbus, O. 

KF. M. Duncan, D. & R. G., Denver, Colo. 

F. W. Wilson, G. R. & I. R. R., Fort Wayne, Ind. 

A Hayward, O. & M., Cincinnati, O. 

K. McKenzie, M. & O., Jackson, Tenn. 

E. R. Adams, P. & R. R. R., Reading, Pa. 

W. D. Vincent, B. & O. R. R., Pittsburgh, Pa. 

W. P. McFarlane, F. E. & M. V., Omaha, Nev. 

G. R. Kimball, B. & O., Newark, O. 

J. L. Orbison, C., H. & D. R. R., Cincinnati, O. 

H. C. Hope, C., St. P., M. & O. R. R., St. Paul, Minn. 

Horace Johnson, C., W. & B. R. R., Chillicothe, O. 

W.P. Ward, B., C. R. & N., Cedar Rapids, Ia. 

Twenty-one new members were elected as follows: 

H. J. Adams, B. & M. R. R., Alliance, Neb. 

J. H. Jacoby, Lehigh Valley R. R., South Bethlehem, Pa. 
W. P. Ward, B., C. R. & N. R. R., Cedar Rapids, Ia. 
A. D. Halliday, D. & I. R. R. R., Two Harbors, Minn. 
J.P. Boyle, K. & W. R. R., Centreville, la. 

W. P. McFarlane, F. E. & M. V. R. R., Omaha, Neb. 
G. E. Evans, L. & N. R. R., Louisville, Ky. 

E. R. Adams, P. & R. R. R., Reading, Pa. 

C. G. Scholes, A., T. & S. F. R. R., Chicago, 111. 

K. McKenzie, M. & O. R. R., Jackson, Tenn. 

W.D. Vincent, B. & O. R. R., Pittsturgh, Pa. 

J.M. Egan, St. L. & 8S. F. R. R., Springfield, Mo. 

R. J. M. Danley, C. 8. & H. Ry., Columbus, O. 

G, R. Kimball, B. & O. R. R., Newark, O. 

E. R. Scoville, B. O. & S. W. R. R., Chillicothe, O. 

H. G. Johnston, L, lL. & I. R. R., Kankakee, Il. 

W. W. Jackson, N. Y. & N. E. R. R., Providence, R. I. 
J. W. Dawson, K. & M. Ry , Charleston, W. Va. 

F. Peters, 8. P. R. R., New Orleans, 


~ 


Mr. Chas. 8. Jones, Ulinois Central Railroad, Chicago, 
Ill., was elected president and L. H. Korty, Union Pacific 
Railroad, Omaha, vice-president for the ensuing year. P. 
W. Drew, of Chicago, was re-elected secretary and treasurer. 
Invitations to hold the next meeting at Denver, Colo., were 
presented from J. J. Burns, master of transportation, Den- 
ver & Rio Grande Railway; Hon. Platt Rogers, Mayor of 
Denver, and Hon. John 8. Routt, Governor of Colorado, 

Mr. A. R. Swift then took the floor and said that for the 
past two years he had been very desirous that the Associ- 
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ation should meet at Denver, and believed that the occa- 
sion could be made one of the most profitable and enjoy 
able in its 10 years’ history. He took pleasure in present. 
ing a letter from Mr. St. John, general manager of the 
Rock Island system, which was a most encouraging recog- 
nition of the work of the Association. The letter was read 
as follows, and it was voted that it be spread upon the 


minutes : 


Chicago, Rock Island & Pacific Railway, \ 
General Manager's Office, 
Cnicaao, ILt., June 11, 1891. j 


A. R. Swift, Esq., Supt. of Telegraph C., R. I. & P. Ry.: 

DEAR Str—The Association of Railway Telegraph Superin- 
tendents should represent progress. The world to-day is watching 
for achievements, knowing full well that in the no distant future 
the element forced to serve you will be called upon to render far 
greater service than inthe past. “Knowledge is power,’’ and your 
meetings, held for the purpose of obtaining increa‘ed knowledge, 
must prove of benefit to mankind, and of very great benefit to the 
interests which you directly serve. We believe in your organiza- 
tion and its power for good, and have read its past proceedings and 
the papers presented by its members, which were able and interest- 
ing, and desire to encourage its efforts. 


Understanding that your present meeting will determine the lo- 
cation of the annual meeting of June, 1892, I want to suggest Den- 
ver, Colo., and to say through youtothe president of your organiza- 
tion and its members that should Denver be selected it will afford 
us much pleasure to extend the courtesy of free transportation to 
Denver and return to its members and ladies and to further aid in 
every way consistent to make the journey pleasant and enjoyable 
toall. Very truly, 

E. St. JoHN, General Manager. 

It was voted unanimously to hold the eleventh meeting of 
the Association at Denver on June 15, 1892. <A telegram 
was read by the secretary from C. E. Case, Secretary of 
the Train Dispatchers’ Association cof America, in session 
at Toledo, O., extending congratulations and good wishes 
of the Association. Messrs. A. R. Lingafeld, C. G. Sholes 
and F. M. Duncan were appointed as a Committee of Ar- 
rangements to make preparations for the Denver meeting. 
Mr. Selden, from the Committee on Topics and Papers, 
reported that such papers as were ready for presentation 
would be taken up at the Thursday afternoon session. 
Upon motion of Mr. J. B. Stewart, it was voted that the 
annual dues be raised from $3 to $5 after the current year. 

THURSDAY’S SESSION, 

Mr. 8S. 8. Bogart gave notice that his paper on electric 
railways would be forwarded to the secretary to be 
printed in the minutes. A communication was received 
froma school of telegraphy in Minneapolis inviting the 
co-operation of the Association. 

President C. 8. Jones then took the chair. 

The following paper was read by Mr. G. L. Lang. It 
should be said in justice to Mr. Lang and others who pre- 
pared papers for this meeting that owing to the disorgani- 
zation of the committee caused by the retirement of its 
chairman the members were not called upon to prepare 
their papers until their arrival at Cincinnati, and conse- 
quently they were not as complete as they otherwise would 
have been. 

CARE AND MAINTENANCE OF ELECTRIC BLOCK SIGNALS. 

G. L, LANG, 

Electric signals for keeping trains a certain distance 
apart, cominonly called ** block signals,” are slowly but 
surely coming into use. The very able and exhaustive 
paper read by Mr. Stewart one year ago has placed before 
us various systems now in use. Other papers have called 
attention to the use and value of such signals, but no one 
has given us even a hint as to what was necessary to make 
these signals effective after they were once placed upon a 
railroad. 

I find the usual condition to be something like this: 

Some smooth-tongued representative of one of the 
various signal companies will secure an interview with the 
general manager, usually selecting a time when the rec- 
ollection of some accident is fresh in his mind, and show 
to him how by his system such an accident would be im- 
possible. 

Cost of appliances and cost of erection are shown to be 
nothing compared to one first-class ‘‘ tail-ender.” 

No argument is necessary to demonstrate the value of 
such appliances ; so the matter settles itself into a question 
of cost. Ordinarily not a word has been said about the 
cost of maintenance; so the official gets the idea that to 
once equip his road with signals the cost stops ; that they 
will run themselves, so to speak, displaying automatically 
and continuonsly almost the intelligence of a human 
being. The signals are ordered, placed in position and 
are found to work splendidly. 

Soon engineers begin to report signals out of order; 
standing at “danger” improperly. The roadmaster is 
probably notified, who knows no more about it than a 
child, except that it is ‘electric’; so he hunts up the 
telegraph lineman, who knows but little more. The result 
soon is that all the signals are at ‘‘danger” and the 
company putting them in is notified that the signals area 
failure. Upon investigation the signal compa:y usually 
finds the whole trouble to be want of care. 

Thus we see the signals have got a bad reputation 
through no fault of their own, while the general manager 
discovers that the first cost is but the beginning of the ex- 
pense, 

What I say may have a strong ‘‘chestnut” flavor to most 
of you, but, knowing how many comparatively simple 
things I had to learn, or learn to apply, when I commenced 
the care of signals, I venture to mention a few of the 


* Read at the Tenth Annual Meeting of the Association of itau- 
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points where trouble is apt to appear. As my experience 
has been mainly with a battery signal, what I say will 
more particularly have reference to the systems using a 
battery. 

First of all select an intelligent man to take care of your 
signals, and impress upon him that eternal vigilance is the 
price of a perfect-working signal. He should clean his 
battery zincs very often to keep the internal resistance at 
the minimum, the external resistance being merely 
nominal, 

A point not very generally understood by batterymen is 
that a battery that will work a four-ohm sounder for two 
weeks will only work a signal circuit of half an ohm re~ 
sistance one week. 

When the zinc becomes reduced one-half in size we do 
not notice it in a circuit of high resistance, but it is fatal to 
a circuit of very low resistances. In our service we have 
two circuits of different resistances ; one from half of one to 
two ohms, the other from 10 to 20 ohms. We transfer the 
half-consumed zincs from the Jow to the higher resistance 
circuits, keeping up the efficiency of both batteries. Before 
leaving the subject of batteries I want to say that fully 
nine-tenths of the failures recorded on block signals can be 
legitimately charged to the battery, showing that this is 
the main point to watch. 

Another point that if carefully and intelligently watched 
will save much anxiety and search for cause of trouble is 
the relay. 

Every relay should be hermetically sealed, so no dust can 
prevent the points from making sure and perfect connec- 
tion. 

Every relay should be protected by a lightning arrester 
of some kind, as, strange as it may appear, relays in a cir- 
cuit made up of the steel rails of the track and underground 
wires with no line wires whatever are often burned by 
lightning. Where the track is used as a circuit the joints 
are usually bridged by wires fastened to the rails by rivets 
driven into holes drilled for the purpose. Here is some- 
thing that requires very close watching. 

The track workmen are often ignorant, careless, or 
both, breaking the wires or loosening the wires on the 
rivets. A detecting galvanometer is a very valuable help 
in locating faults of this nature. 

In systems using the tracks for the circuit, insulations 
are necessary to divide the track into suitable signal sec- 
tions, as well as for other purposes. These require great 
care in first introducing, as well as careful watching 
from day to day. 

Tne insulating material may be of wood, vulcanized 
fibre, leatheroid, laminar fibre or other suitable material. 
The exact manner of introducing these insulations varies 
on different roads. 

The cost per signal for maintenance of double-track block 
signals is not far from $40 per annum, varying somewhat 
according to the traffic. Notwithstanding the expense of 
installing a complete signal system, and expense of care, I 
believe their use to be an economy when the traffic is as 
heavy as is the case on some parts of most of our leading 
railroads, 

By the aid of these automatic signals trains are run into 
and out of the cities safely at intervals of one, two or three 
minutes, regardless of fog or weather. Without signals 
this could not be safely accomplished. As I remarked in 
the beginning, the perfect-working signal displays intelli- 
gence little short of human—never sleeps on duty and never 
gets drunk. 

In discussing Mr. Lang’s paper, Mr. Robert Stewart said 
that on the Central Railroad of New Jersey trains were 
started out from one-quarter to one-half minute apart, 
some of the blocks being comparatively short. 

In reply to an inquiry regarding damage from lightning, 
Mr. Lang said that during an electrical storm in May seven 
relays were burned out which were connected with a track 
circuit, and having not more than 10 feet of line wire. 
Previous to this storm they had not used lightning ar- 
resters for track circuits, but did so now. The form adopted 
was uiade of two plates of copper separated by paraffined 
paper. 

Mr. Williams stated that several years ago on the Pan 
Handle Road, near Dalton, Ill., he saw 18 poles which had 
been struck and destroyed by lightning, although no wires 
were on them, it being a new line of poles. On the other 
side of the track the poles having wires on them were not 
disturbed. 

Mr. M. B. Leonard, of the Chesapeake & Ohio Railroad, 
read apaper on ‘‘ lhe Phonoplex for Railway Telegraph 
Lines.” He said that with the increase of traffic there was 
acorresponding growth in the use of the railway telegraph, 
but it was frequently disficult for a superintendent to obtain 
additional facilities. It had therefore been necessary in 
many cases to adopt devices used by commercial telegraph 
companies to increase the carrying capacity of the wires. 
The phonoplex, besides increasing the capacity of existing 
lines, possessed several distinct ad vantages over the Morse ap- 

paratus. Its operation was not affected by the weather. In 

most instances it would work over a break in the wire 
where parallel wires existed, the induced current jumping 
over to the companion wire, and thus bridging the break. 

The phonoplex formed a never-failing means of communi- 

cation with all offices. The battery now used in connection 
with it 1s the Edison-Lalande, On the Chesapeake & Ohio 
line during the December bligzard all the wires were down 
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between Clinton Forge and Richmond. The phonoplex 
worked steadily until the other wires were cleared up. The 
Kansas City & Fort Scott Railway had had a similar experi- 
ence. He believed that in the Chesapeake & Ohio service 
the system had paid for itself several times over. 

In response to an inquiry as to the nature of the datmage 
to the line referred to, Mr. Leonard said that the wire was 
broken, crossed and grounded. They worked through the 
break by the induced current, but could not say which 
wire it was on. There were four stations between Clinton 
Forge and Richmond. The operation of the phonoplex 
could only be stopped by an absolute break where there 
was no other wire for the current to pass over. 

Mr. Robert Stewart inquired if it would work through a 
leaky wire in a seven-conductor cable a mile in length; if 
so it would be valuable, as cables were expensive. No 
positive reply was elicited to this inquiry, and it was 
thought it could only be determifiéd by actual experiment. 

Mr. Lang stated that it could not be worked on two wires 
strung on the same set of poles. 

Mr. Seiden stated that the Baltimore & Ohio company 
has a wire 120 miles long, with 30 stations, which they 
wished to have equipped with the phonoplex, but after 
several months’ experimenting the attempt was abandoned 
asimpracticable. He confirmed Mr. Leonard’s statement 
that it would work over a break under the conditions 
stated. The Baltimore & Ohio Railroad has a set working 
between Philadelphia and Baltimore, and several sets in 
New York City. Their longest circuit was 91 miles, but 
circuits 300 miles long were worked on other roads, 

Mr. Lang stated that between Hartford and Boston the 
phonoplex worked admirably up to within 40 rods of the 
Boston office, where the wire entered a cable 75 feet in 
length, which contained a Western Union ticker wire. 
That made it practically useless. 

Mr. U. J. Fry, of the Uhicago, Milwaukee & St. Paul 
Railway, read a paper on the ‘‘ Quadruplex.” 

After a brief explanation of the apparatus he referred to 
various applications which could be made besides its use be- 
tween two stations. In their service they quadruplexed 
one wire between Chicago and Marion, Ia, 225 miles, 
and work a single wire from Marion to Omaha, 30 miles 
into one side, and another from Marion to Kansas City, 306 
miles into the other side. This enables the Chicago office 
to work with any or all officesfrom Marion to Omaha inclu- 
sive. Another wire between Chicago and Milwaukee is quad - 
ruplexed. They work a single wire from Milwaukee to Min- 
neapolis, 345 miles on one side and on the other side 
is worked a single wire from Milwaukee to Prairie du 
Chien to Canton, 8S. Dak., 30 miles during the night, 
and in the daytime this circuit is disconnected and that 
side of the quadruplex is worked duplex. With this 
arrangement at Milwaukee, they are enabled to close the 
night offices, allowing the wires to work through, giving 
the general office at Chicago access to the entire system 
through other night offices. With the aid of these combina- 
tions and automatic repeaters at junction points they can 
during the daytime place their general manager’s office 
in direct communication with any division superintend- 
ent’s office on the system at very short notice. They run 
two wires from the telegraph office to the general man- 
ager’s office---one toa key and sounder for transmitting, 
the other to a sounder for receiving, thence to ground, and 
with the aid of four switches they can _ extend 
the local circuits of either quad set down to 
his office on these two wires. The repeating sounder on 
No. 2 side is frequently examined in search of trouble. 
They have now dispensed entirely with this sounder, by 
placing the reading local circuit in place of the repeating 
local circuit on the neutral relay, and allow that relay to 
close the local on the back stop as before; then exchange 

the tap wire and long end, which places the short end of 
battery to line with key closed. Give signal on back stroke 
at distant end, and the whole battery to line with key open, 
breaking local at distantend. This change is found very 
beneficial in working single into quadruplex circuits 
where it is necessary to keep keys closed, in that, that 
when circuits are idle the short end is to line, preventing 
the heating of rheostat which otherwise would occur, and 
require continual watching. This he believed to be the 
proper and most economical way of operating a quad, be- 
cause overcoming the danger of operators who worked on 
both quad and single wires from leaving single wire keys 
open. This change necessitated closing the key on quad- 
ruplex wires as well as single wires, rendering the use of 
keys uniform. Mr. Fry also submitted a plan by which 
they expect to operate several quadruplex sets from one 
battery. 

in the course of the discussion of Mr. Fry’s paper, Mr. C. 
Selden availed himself of the opportunity to state that he 
felt a deep personal interest in the subject, as he believed 
he stood beside the bedside when the quadruplex was born, 

In 1¢69 he was located in Cincinnati, and in company with 

Mr. E. T. Gilliland was engaged in experimental electrical 

work. One day an old gentleman came in and wanted to 

know if he could get a Varley polarized relay. I told him 
we had none in stock, but could get him one. He wanted 

to know how long it would take and what it would cost. I 

said we could get it in a few days, but could not give him 

the price at that time. He stated that he was a poor 
farmer up at Mount Washington, and that I was the first 
person he had found who knew what a polarized relay 
was, After he bad gone Ned said (we always called him 


’ produce a quadruplex. 
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Ned, but his rianie is Ezra): ‘‘ What did the old fellow 
want?” 

‘*A polarized relay.” 

** What is that ?” 

‘*T don’t know, but I am going to find out.” 

I went up to the library and found they had a set of De 
la Rive, but it was so highly valued that I could not bor- 
row it. I looked it.over and found a description of Var- 

ley’s polarized relay, and the minute I found it I wondered 
why we jidn’t know something of it before. Next day we 
were ready to make it. Cur customer’s name was Dr. 
Nicholson. He proposed to have a Varley relay that 
would respond to a positive, and another that would re- 
spond to a negative current, and a neutral relay which 
would respond to a stronger current and control both 
sounders. He constructed an alphabet also. He had figured 
it out that a_dash took as long to make as a “ p.” 
By his system, for instance, a tick on one sounder 
and a flap on the other would mean ‘‘b.” It was put in 
operation between Cincinnati and Maysville, Ky., and 
business was tramsmitted by it. Dr. Nicholson was a very 
ingenious man. In 1858 he rana skiff across the Ohio River 
with an electric motor. He took his telegraph apparatus 
to New York, and was told that it would not work; that 
the positive and negative plan was all right, but that the 
strouger current he proposed would not answer the pur- 
pose. At that time a duplex was working between Cincin- 
nati and Louisville, and frequently the business was all 
piled up at one end. We thought that by using the Doc- 
tor’s device the capacity of the wire could be doubled in 
either direction, It never occurred to me that if we could 
do this, we could, by introduciug a differential relay, 
I said to the Doctor, ‘‘Have you 
got any money?” He said that he was pretty well cleaned 
out up at the farm, and had nothing left but a cow. Itold 
him to go and sell his cow, for I believed he had got 4 
for 1. The Doctor went to Washington after his patent, 
and made a contract with the Western Union, and his de- 
vice was tried between Chicago and Cincinnati, but it was 
not a success. Shortly after that the quadruplex was 
brought out through the efforts of Edison and Prescott, 
and with the resources of the Western Union company. I 
do not think the Doctor would have accomplished this 
result, as he was imbued with the idea of shortening the 
alphabet. His claim was subsequently recognized by the 
Western Union company, and he received a suitable com- 
pensation for his invention. 

Resolutions of thanks were passed to the various com- 
panies and individuals who had aided in making the meet- 
ing avery pleasant one. None were more heartily in- 
dorsed than that which acknowledged the courtesy of the 
Cincinnati Electric Light Company in providing an electric 
motor fan for the meeting-room, which made it one of the 
most comfortable spots in the city. 

At 5:30 Pp. M. the meeting adjourned. 

EXHIBITS. 

Thursday, at 10 a. M., the Association visited and in- 
spected officially the various exhibits of electrical appa- 
ratus. 

The Hall Signal Company exhibited a working sample 
of the Stewart-Hall train order signal, which was very 
favorably commented upon. This signal is the invention 
of Mr. Robert Stewart, Superintendent of Telegraph of the 
Cc. R. R. of N. J., and has been fully described in our 
columns. 

The necessity of an individual call has long been appre- 
ciated by all who are engaged in railway telegraphy and 
this want has now been provided for. Two working sys- 
tems were shown, embodying similar principles, one by 
the Gill-Alexander Electric Manufacturing Company, of 
Kansas City, Mo., represented by Mr. Gill, and the other 
that of the Electric Secret Service Company, of New York 
City, represented by Mr. S. S. Bogart and Mr. Mackie. 
The latter systera differs from the Gill-Alexander in the 
use of an automatic transmitter; the insertion of one of any 
number of special plugs enables the calling office to secure 
the attention of any desired distant station by the ringing 

of a vibrating bell. In the Gill system the regular Morse 
key is used for sending the required combination, which is 
an exceedingly simple operation. 

The Union Switch and Signal Company exhibited a re- 
volving signal showing danger and safety by signals like 
semaphores, which are now generally recognized as being 
the most satisfactory. 

The Edison phonoplex system was shown in actual op- 
eration over a Chesapeake & Ohio wire. In conjunction 
with it, various types of the Edison-Lalande battery were 
shown, also condensers manufactured by Wm. Marshall. 

A working sample of O’Neil’s automatic highway cross- 
ing alarm was shown by A. L. Dunbar, general agent; 
also a signal for the same purpose invented by E. M. Chase. 

I. N. Miller, of Cincinnati, showed a sample of his pro- 
tector for telephone and telegraph instruments against 
lightning and heavy currents, and W. P, Ward a working 
set of a very simple repeater. 

Dennison’s Automatic Telegraph was the most interest- 
ing exhibit at the meeting. It reproduced in fac-simile 
drawings, autographs, etc., in a very perfect manner, 
transmitting and receiving being effected by rapidly vi- 
brating arms across the metallic tape at one end and the 
chemically prepared paper at the other, A similar but 
more perfect reproduction was obtained by use of an em- 
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Another Early Granular Carbon Rheostat.* 





BY A. M. TANNER. 


My published researches concerning the variable resist- 
ance of carbon under pressure show that in 1835 Munck, 
of Rosenschéld, experimented with differently compressed 
carbon powder for varying the force of an electrical dis- 
charge, and that in 1861 Beetz placed spongy platinum in 
a glass tube and compressed it more or less by means of a 
piston in order to change its conductivity. Hence it ap- 
pears that neither Du Moncel, Clerac nor Edison first dis- 
covered the principle in question, as some of the electrical 
text books have it. Another reference is to be added 
to the list of rheostats or electric-current regulators 
making use of granular or powdered carbon—it is 
the French patent of Emanuel Rebold, dated March 
2, 1857, No. 382,415, which shows what is termed 
a current moderator for induction coils. The sketch 
here given is taken from the drawing of the patent, 
and shows a glass tube having copper caps and filled 
with granular carbon. A screw stem penetrates into 
the carbon and can be adjusted by a milled nut. After 
adjustment the rod is held stationary by a guide stem and 
set screw. The strength of the current is varied by causing 
the screw rod to penetrate more or Jess into the granular 
carbon. It will be seen that Rebold did not propose to 
obtain a change of conductivity by an endwise pressure 
upon the carbon mass, but obviously the movement of the 
screw rod will produce a slight compression in the direction 
of the walls of the glass tube, and thus the degree of pene- 
tration of the rod and the lateral compression of the carbon 
granules will bring about the desired result, just as is the 
case in that class of microphones where solid projections on 
the diay hragm co-operate with granular carbon. 

_———__svre] oo 


The “ Perry” Engine Indicator. 





To some engineers the accuracy of the ordinary engine 
indicator is a sort of faith; others are, however, a little 
skeptical. In 1885, says Industries (London), Prof. Os- 
borne Reynolds read a paper at the Institution of Civil 
Engineers which did much to disturb our confidence in 


FICS. 


the general accuracy of indicator diagrams. In it atten- 
tion was called to several serious scurces of error, such as 





inertia of the moving parts, friction of the piston and the 
pencil gear, backlash and *‘give” in the pencil gear, tem- 
perature variations in the springs. inaccuracy im the 
springs, long and tortuous steam connections, stretching 
of the string, and want of correspondence between the 
motion of the paper and of the engine piston. These dis- 
turbing elements give rise to very large errors, and, even 
if we do not estimate them so high as Prof. Reynolds, it 
must be admitted that the steam-engine indicator with the 
usual arrangements for giving motion te the barrel is not 
an extremely accurate instrument, even in its most im- 
proved form, 

Apart from these features of inaccur acy the engine in 
dicator is, after all, a roundabout sort of iastrument to get 
a desired result. If an engineer wants to know the press- 
ure in a boiler he looks at a direct reading gauge; but if 
he wants to know the power developed in an engine he 
fixes on an indicator, but this does not show the power at 
once, The engineer has probably to climb about to fix his 
indicator on the engine cylinder. If the engine be in a ship, 
and there is a big sea on, the experimenter in taking a dia- 


* From the Electrical Review (London). 
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gram may tear several cards and probably burn his fingers, 
and in some cases run a chance of being killed. After all 
this he has not got the horse power result, but merely a 
diagram. Additional observation of the speed must be 
taken, and the area of the diagram must be measured with 
a planimeter or other means. After doing all this, a result 
having some sort of relation with the power in one end of 
one cylinder is obtained, and several more operations, with 
their accompaniments, give the final results. 

Prof. J. Perry, F. R. S., of the Finsbury College, has set 
to work to improve these roundabout methods, and has 















GRANULAR CARBON RHEOSTAT. 
C—copper; G C—granulated carbon; G T—glass tube; S—set screw. 


produced the very simple and ingenious form of indicator 
which we illustrate in Figs. 1,2 and3. The piston and 
cylinder are discarded altogether. Instead of them there 
is a thin steel drumhead D. The pressure in the box A 
bulges the disc outa little like the disc of an aneroid 
barometer or Schaffer-Budenberg gauge. A mirror B is 
set about half way between the centre and the edge. The 
pressure thus bends the disc and deflects a beam of light 
in one direction. The drum is moved in another angular 
direction by means of a lever F,and this moves the spot 
at right angles to the pressure dirction. The result is 
that the spot traces a true diagram of the working of the 
engine. The steel disc is so light and strong that its period 
of vibration is too high for its inertia to affect the diagram, 
not only of a marine or mill engine, but even to makea 
perceptible difference on a locomotive, a small gas engine, 
or a high-speed electric light engine. The barrel cord is 
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entirely superseded by a rigid rod or connection which 
does not admit of stretching or backlash. 

The diagram formed by the instrument may be made 
permanent, as it can be traced over witha pencil. An oil 
lamp, with a large mirror, gives a good ‘‘spot,” and even 
at the slow speed of 60 revolutions it is easy to trace the 
form of the diagram. For many purposes, however, a 
record is not wanted. With the “‘ Perry” indicator the 
engineer may not only have the water, boiler pressure, 
vacuum and other gauges in front of him, but he may have 
a visible indicator diagram also. He has not to perform a 
series of operations whenever he wants to know what is 
going on inside of the cylinders of his engine, and he can 
watch the effects of any alteration of boiler pressure or of 
the valve gear without difficulty or trouble. 

Prof. Perry read a paper on his indicator before the Physi- 
cal Society on May 22 and showed a number of diagrams 
taken by Mr. Holland, who has been engaged in working 

out some of the details. Fig. 1 shows a general view of 
the indicator as attached toa small engine, Fig. 2 is a longi- 
tudinal section and Fig. 8 a plan of the instrument. Figs. 
4 and 5 are specimen Ciagrams taken with it, which were 
photographed by the light of an oil lamp, after about a 
minute’s exposure. 
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The Use of Slate for Electrical Purposes. 





BY T. J. MORPHY. 


If the electrical industry has found new uses for mica, 
porcelain. lava and other known insulators, it has cer- 
tainly done wonders for the producers of slate. Formerly 
this article had its greatest sale for mantels, lamp bases and 
washtubs, to say nothing of the ordinary school slates; 
but recent experiments show that a species of slate quarried 
in Vermont is among the best known insulators where a 
large area is to be covered, such as switchboards and the 
like; it is even displacing the use of hard rubber and fibre 
for many smaller artic’es. on account of the various styles 
of finis>h which can be given to the slate. such as imita- 
tion of all the differeht kinds of wood, blood-stone. Tennes- 
see marble, hard rubber—either dull or polished—the slate 
retaining its moisture resisting and fireproof properties, 
for which it is superior to any other material now in use. 

Slate one inch thick weighs about 14 pounds per square 
foot, and when it is of the select qvality is easily diilled 
and tapped sothat machine screwscan be used. Recently 
a New York construction ccmpany drilled 12,000 one- 
fourth inch holes ina piece of slate containing only 22 
square feet, 5 of apinch thick. It withstocd shop hand- 
ling and transportation, and considerirg that the holes 
were only one-fourth of aninch apart it speaks well for the 
strength of the slate. 

The best slate for electrical purposes, as stated, is found 
in Vermont, where, probably owing to the absence of iron 
cre and «ther metals, the slate is much jurer than that 
quar ried elsewhere. Soft slate has a slightly greenish 
color. althcugh itis frequently fcund in‘ purple stock ” 
and other colors. 

It is fuund that ‘‘ marbleizing ” slate adds to the moisture 
resisting qualities of it, besides giving it an artistic effect, 
which is greatly increased when moldings are used in 
connection with it. It has also been fourd that Penneyl- 
vania slate, tesides containing iron, is harder to drill, and 
there is consequently a more rapid wearing away of the 

edge of the drill, ard careful tests have demcnstrated that 
the selected Vermcnt slate is the kest for electrical purposes. 
The Manhattan Buiiding, on Wall street, New York City, 
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is equipped with a fine slate switchboard, built by the 
Eureka Electric Company, which has also furnished one 
to the Gerlach Apartment House on West 27th 
street. The American Bell Telephone Building, in Boston, 
has recently added a slate switchboard, built by the West- 
ern Electric Company, and the Manhattan Electric Ccm- 
pany, New York City, has placed in position an incandes- 
cent switchboard in the station at 30th street and 
Avenue B, the board being built by V. Prentis, 308 Kent 
avenue, Brooklyn. This gentleman formerly used Penn- 
sylvania slate, but found it so expensive, on account of the 
cost of drilling, that he concluded to make a change. He 
secured some Vermont slate and found that he could dill 


, it in about one-half the time, and it was also fouind to test 


up better. 

Where switchboards are made in sections it is well to 
make a drawing or give the exact dimensions, and indicate 
where screw holes are to be, so that the switchboard can 
be drilled before marbleizing, although it can be drilled 
afterward if care is taken to start the drill on the marble- 
ized side, for if drilled in from the back the finish is liable 
to be cracked off very much like a veneer. 

After slate has been quarried and sawed into marketable 
thickness, which is generally about one inch, it is “flowed,” 
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i, €., a composition paint is poured over the surface. It is 
then put in a kiln or heating oven and kept for several 
hours at a temperature of about 150 degrees. If it is to be 
of a higher finish a second coat is given to it, and it. is 
again baked the same as before. It is then rubbed with 
fine pumice stone until a smooth surface is had, after 
which a coat of fine varnish is applied and it is baked once 
more. In fact, the finishing of it is very much similar to 
the finish given piano cases, only, of course, not so highly 
polished. The slate can be beveled or any of the ordinary 
forms of moldings can be given to the edge. Frequently 
a separate molding of a different finish is placed around 
the board to frame it. 


a ee ooo 
Factory Lighting. 


The great increase of output and improved products of 
the modern factory over the old-fashioned ‘‘ shoppes,” such 
as Franklin must have seen, is not entirely due to advance 
in the line of machinery and skill, but to the improvement 
in facilities and comfort by the modern manner of lighting 
and ventilating. For years, danger has always been at 
hand in flour mills from the combustible dust present in 
the air, but now all this has been remedied by the intro- 
duction of incandescent electric lighting. 

The advantages of electric lighting in factories are ad- 
mirably and statistically illustrated in the report of the chief 
inspector of factories in England for last..year, in which 
the following appears: 

‘* The introduction of the electric light into factories will 
conduce very much to the healthiness of some occupations 
and the comfort of all. Mr. Beaumont, H. M. inspector 
for Bradford, has procured the following comparison of 
the temperature in a wool-combing shed when lighted .by 
electricity and by gaslight during 24 hours: 























Time. (Electricity.| Gas Time. /|Electricity. Gas. 

Degrees. |Degrees. Degrees. Degrees. 

St Ae 93 95 FS ee 95 | 108 

eee O4 | 01 i cna 95 107 

| ite ot | 104 er ese 95 | 107 

4 95 106 By Wace 95 107 

il 96 108 eae 95 107 

12 . 96 109 —_ —_ ——_ --— oe 

7s ws 06 108 Average.. | 95 degrees 105.1 deg. 


Wool-combing requires that the machine should be heated, 
and as the operationscontinue frequently night and day, it 
will be readily conceived what the condition of the atmos- 
phere must be when heated by the machinery and the gas. 
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A Simple Voltaic Battery. 

A novel and simple form of electric battery has recently 
been invented in Italy and is described in the London Elec- 
trical Engineer. It consists of conical vessels of cast iron 
and porous earthenware, with nitric and sulphuric acid. 
An iron cone is placed point downwards in a stand, and is 
partly tilled with strong nitricacid. Intv this there is 
placed a cone of porous earthenware containing dilute sul- 
phuric acid. Then follows an iron cone, surmounted by 
an earthenware one, and so on in a series, each vessel con- 
It follows that the inner sur- 
face of each iron vessel is bathed in nitric acid, and be- 
comes passive, acting the part of the platinum or carbon 
in an ordinary cell. The outer surface is attacked by the 
dilute sulpburic acid, and takes the place of the zinc. 
Ther? are no connections to make, the simple building of 
the pile putting all the parts into union. The earthenware 
eones are eight inchesin diameter and four inches in 
height, and contain 550 cubic centimetres of 10 per cent. sul- 
pouric acid solution, The iron vessel contains 110 cubic 
centimetres of nitric and sulphuric acids, the latter being 
three times the volume of the former, Sixty elements, 
arranged in two piles, have a resistance of 104 ohms, an E. 
M, F. on open circuit of 81 volts, and on closed circuit of 
45 volts, with a current of four and four-tenths ampéres. 
After five hours the difference of potential falls to 28 volts, 
and the current to two and seven-tentbs amperes. 


tuining its respective acid. 


~_—-— re SP 0S — 


A New Fan Motor. 

The accompanying illustration shows a little fan motor 
recently brought out by the Edison company that pos- 
sesses some features of peculiar interest. The motor is 
manufactured for the Edison company by Mr. Chas. A. 
Lieb, some of whose work has been noticed in THE ELEc- 
TRICAL WORLD from time totime. It is intended almost 
exclusively for fan work and is consequently a low-power 
motor wound for the reguiar Edison circuits. The field 
magnet is of the iron clad type with a pair of salient poles 
magnetized by coils wound on bobbins and slipped over 
the poles before the armature is put in. The bearings 
of the armature are supported by a pair of brackets 
that form part of the same castings as the field magnets. 
As will be seen from the illustrations they are of small sec- 
tion, and instead of coming down to the usual shape of 
hearing are formed into a_ pair of rings having a diameter 
a little larger than that of the armature. A pair of brass 
bearing plugs fitted into these rings support and centre the 
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armature. The construction is thus of extreme simplicity. 
A single boring at once smooths out the bearing rings and 
the field, so that the armature can be slipped into position 
and the bearing put on over it. The commutator is con- 
structed and connected in the simplest manner, and 
the two brush holders are connected directly to 
the main castings of the motor. The armature is 
a simple drum made up as_ usual, and_ the 
novel features of the motor are really those which bear 
upon its manufacture. This has been reduced, as may be 
seen from the description and cut, to the simplest possible 
terms; it is hard to conceive of a machine of similar char- 
acter being made with so smali an amount of labor and so 





A NEw FAN Moror. 


few parts. Itis a beautifully ingenious little motor, and 
although it has not been generally familiar upon the market, 
yet some specimens may be seen by those who are inter- 
ested enough to inv<¢stigate it, one of these beingin the 
show window of the Wing Disc Fan Company, on Liberty 
street, where it is one of the smallest members of a very 
large family of motor fans of various descriptions. 
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The Johnston Electric Invalid Chair. 





During the long career of THE ELECTRICAL WORLD 
there have been described in its columns almost every kind 
of electrically propelled vehicle—cars, cabs, boats, land and 
marine bicycles, etc. Mr. Alexander Johnston, of Wash- 
ington, D. C., has, however, found a new application for 
the electric motor—the invalid chair—and we believe that 








THE JOHNSTON ELECTRIC INVALID CHAIR. 


such a device as the vehicle described below would meet 
with a warm reception if successful. 

As can be seen from the accompanying sketch, the chair 
is mounted upon a case which contains the motor and 
storage cells. The guiding apparatus is like that of an 
ordimary low-seated bicycle, and at cne side of the seat is a 
lever connected with a resistance box for controlling the 
motor. At the other side of the chair is the brake handle, 
which is an ordinary lever friction brake. The motor is 
wound for a low E, M. F., and is of the slow speed design, 
connected to the driving shaft by single reduction gearing. 

Mr. Johnston gives the following details of this chair: 
‘Five and one-half ampére hours to each pound of 
weight, Speed, eight miles an hour for five hours, though 
at lower speed battery will last for 50 miles of travel. 
Total weight, 150 pounds.” | 

The whole design appears to be one of great compact- 
ness and efficiency, and the vehicle is not quite as cumber- 
some as*might be expected. Perhaps we shall see electri- 
cally propelled invalid chairs in great force at the Colum- 
bian Exposition of 1893. 
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Electricity Developed by Water Power. 


Electricity, as an economical agent for lighting and for 
power, is no longer in the experimental stage in this coun- 
try. The great quéation now agitating electricians, as well as 
those who have occasion to use electricity in the arts, espe- 
cially in manufacturing, is, How shall it be produced in the 
cheapest possible manner? 

It is conceded that where water power is already abund- 
ant and cheap, and within available distance of the market 
in whick the power is to be used, that the question of 
economy in the production of electric current is satisfacto- 
rily solved. [four large cities were situated near extensive 
water powers, so that the electric currents generated by 
those powers could be used in the cities extensively for 
lighting and power purposes, a vast amount of electrical 
work would be done in excess of what is now economically 
available where steam power is used to generate the cur- 
rent. Unfortunately, for the most part, the large available 
water powers are situated so far from centres of trade and 
population that electric currents cannot be economically 
transmitted from the water powers, and therefore we have 
the unfortunate condition, a large demand and cheap sup- 
ply, but not near enough together to be united for business 
purposes. 

An exception to this rule does exist in the city of 
Concord, the capital of New Hampshire. There, on the 
Merrimack River, is a large power just about being 
developed, which will not only afford means for a large 
increase of manufacturing right at the dam, but also 
supply electricity for all purposes to which this force is or 
may hereafter be applied in and about the city of Concord. 
Manufacturing industries now run by steam will unques- 
tionably in a short time be run by electricity. New 
industries will be started right in the settled portion of the 
city, which is located four miles from the dam. 

The property referred to is owned by the Concord Land 
and Water Power Company. The dam when completed will 
furnish a head and fall of 22 feet, and create a reservoir 
extending up the river 13 miles. Above, among the 
mountains and hills of New Hampshire, are situated 
many Jakes, among them Lake Winnipiseogee, which, 
provided with dams, stores the surplus water in flood sea- 
sons to be let down during the dry seasons, thus furnishing 
steady power to manufacturing property along the stream, 
which includes Manchester, Lowell and Lawrence, already 
famous as manufacturing cities. 

The company hasa large tract of land in the city of 
Concord, lying on both sides of the river, adjacent to the 
mill sites, beautifully situated in every way, with perfect 
sanitary conditions, and all within the corporate limits of 
the city. 

New industries are invited by this company, and among 
them, in particular, invitations are extended to manufac- 
turers of electrical apparatus. There is an abundant sup- 
ply of cheap labor, one of the most essential conditions to 
successful manufacturing. The company otfers special 
inducements with reference to both power and land to new 
corporations locating there, and it is the policy of the city 
to exempt from taxation such enterprises for a term of 
years. The laws of New Hampshire are favorable to mar- 
ufacturers. It is. withal, one of the leading manufactur- 
ing Statesin the Union. This power, when developed, 
will undoubtedly be quickly taken for electric and manu- 
facturing purposes. 


Moonlight Tables for Jaly, IS91. 





Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of July, under his modified form of 
moon schedule. 


TABLE NO. 1. | a TABLE NO. 2. 
Standard Moonlight, | Frund’s New Moonlight 
Philadelphia System. | System. 


is _ - — ||-— —- —-+-- 


Date.) Light. |Date. Exting. | | Date. 


i] 


Light. ‘Date. | Exting. 


| 
| 








——| — -——— | —— | — — — | |-—__ | —_- 





1 | 8:00P.M.| 2 | 3:35 A.M. | 1 | 8:00 P.M.| 2 | 3:35 A.M. 
3 | 8:00 S| 3:35 || 2 | 8:00 i | 3:38 
4 | 8:00 5 | 3:35 || 4 | 8:00 5 | 3:35 
j ° vo Ove ° Ove 
5 | 8:00 6 | 3:40 | 5 | 8:00 6 | 3:40 
oie Ee. lee | oe 
8:00 8: |} : : 

8 | 8:00 9 | 3:40 | 8 | 8:00 9 | 3:40 
9 | 8:00 10 | 3:49 i| 9 | 8:00 10 3:40 
WwW | 9:35 li | 3:40 1} 10 | 8:00 ll | 3:40 
LL | 9:55 12 | 3:40 | 1 | 8:00 12 3:40 
12 10:15 13 | 3:40 12 | 8:00 13 | 3:40 
13. (10:40 14 | 3:45 | 13 | 8:00 14 | 3:45 
14 [31:00 15 | 3:45 || 14 | 8:00 15 | 3:45 
15 11:30 16 | 3:45 | 15 | 8:00 16 | 3:45 
Ec eal | i 17 12:00 a 
18 12:35 a.m.| 18 | 3:45 || 18 | 7:55 18 12:00 
19 | 1:20. 19 | 3:45 |} 19 | 7:55 19 |12:00 
20 | Nolight.) 20 | No light || 20 | 7:55 20 (12:00 
21 | Nolight./ 21 | Nolight.| 21 | 7:55 | 22 -|12:00 
22 | Nolight.|} 22 | No light. 22 | 7:55 <2 |12:00 
23 | 7:50P.M.| 23 {10:20 p.m. || 23 | 7:50 23 {12:00 
a ee 
26 | 7:50 eds 26 | 7:50 26 (12:60 
27 | 7:50 9g [12:15 a.m. || 27 | 7:50 W a5 a 
pits | fi || Bie | 8 3 
30 | 7:43 SUT 1:55 || 30 | 7245 3i | live 
31° | 7x45 “ | 2:40 || 32 | 7:45 1 | 2:40 





Total hours lighting, 150.10, Total hours lighting, 191.45. 
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Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


The Closing Quotations of electric stocks, from F. Z. Ma- 
guire & Co., electrical securities, 18 Wall street, New York, on 
Saturday, June 2¢, 1891, in New York, Boston and Washington, 
were: 





Capital- 
Name of Stock. Par. ization. Hid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co............ 100 86,200,000 80. .... 
American Telegraph & Cable .. ......... 100 14,000,000 79 81 
Central and South American............. 100 5,000,000 130 140 
Ss fait 6a e hv enaedns atte hadkhve oe 100 =2,000,000 200 215 
Commercial Cable Co ...... c.ccccsccocess Dee See. ces .cuce 
Postal Telegraph Cable...........0....00 100 5,000,000 §=28 32 
Edison General Electric Co........... .....100 9,503,500 100 102 
7 ” Deferred....100 2,496,500 ....  .... 
Consolidated Electric Light............... 100 1,929,400 .... 
Edison Electric Illuminating Co..........100 2,567,800 76 
United States Electric Light..... ...... 100 =1,500,000 30 
North American Phonograph........ +--.. 100 6,200,000 
BOSTON. 
Tbhomson-Houston Electric Co............ 25 6,000,000 43 44 
" _ preferred.. 25 4,000,000 255, 2534 
- ve Series C.... 10 400,000 914 
” - Series D. .. 10 120,000 7 74 
S International Co......100 1,000,000 a 
py Be ee eee 190 1,000,000 
< European Welding Co.......... 100 1,000,000 60 
Ft. Wayne Hlectric Co... ..ccccsccccccees 25 4,000,000 12 1234 
Westinghouse Electric Co................ 50 =5,000,000 12% 13% 
Telephone: 
American Belll..........ccscscccvesscoecs 100 12,500,000 201 202 
Me Pits ess «due ivw a 6a 8S6 Saeeds 100 4,800,000 48 baat 
St ED cis <1 ctegay eines smudat ---100 10,304,600 50 53 
Mexican..... eins ea beekeeaas, eu snnal ee. 10 = 1,280,000 1.27% 1.30 
"THOUD PTIORD (oid; . * occ cdesscccccee. 400.000 coe ee. 
Edison Phonograph Doll...........---..+. 101,000,000 75e. 
WASHINGTON 
Pennsylvania Telephone.................. 50 750,000 24 rr 
Chesapeake & Potomac...............065- 100 =. 2,650,000 62 65 
American Graphophone .................. 10 600,000 534 7 
United States Electric Light (Washing- 
Ws <5% as 8k Rocco's vce ew ees es 100 300,000 155 160 
Eckingten and Soldiers’ Home Electric 
ss aguacasaa pA Ohhntnitbk ss deties éarcbedwe Me 352,000 49% .... 
Georgetown and Tennallytown .......... 50 200,000 57 65 


Chicago Quotations.—Col. S. G. Lynch, broker, 153 Mon- 
roe street, Chicago, furnishes quotations on telephone and electric 
light stocks as follows: 


Chicago................ $230@$240 | Cumberland............ $60@ $62 
Central Union ........ 5i@ 55| Wisconsin.... .......... 118@ 120 
TN rr eree 84@ 85/| Bell of Missouri........ 160@ 165 
Great Southern........ 30@ 32) lowa Union............ 20@ 22 
OS See 31@ 36| Missouriand Kansas.. 4@ 56 





Rocky Mountain Bell. 40@ 43) 


ELECTRIC LIGHT STOCKS, 


Chicago Arc Light and ' Chicago Edison Co. . $145@$150 
WU si cvancesae wees. SICMGS$IOL | 





AFFAIRS OF THE COMPANIES. 


The Barr Electric Manufacturing Company, of New 
York City, states in its annual report that the capital stock is 
$50,000, all of which has been issued for patent right, and that the 
indebtetiness of the company does not exceed $3,000. 


The Frankford Avenue Electric Light Company, of 
Philadelphia, Pa., last week elected William McIntyre presi- 
dent and John Wilkinson secretary for the coming year, and an 
entire new board of directors, with the exception of Messrs. Green- 
wald and Richards. 


The Franklin Eiectric Works, of Peabody, Mass., which 
succeeded the Robinson-Foster plant, and which manufactured the 
motors used on the Essex electric road, will be removed to Bridge- 
port, Conn., about the first of July and be incorporated with the 
Direct Electric Company of that city. 

The Milford (N. H.) Electric Light and Power Com- 
pany has v>ssed into the hands of Mr. C. 8. Caswell, of Lynn, 
Mass.,who has been in the city for the past week looking the plant 
over and making arrangements for future operations. He contem- 
plates putting in steam power at an early day. This will no doubt 
enable him to extend the line to Wiltou and other points. 





The Laclede Compauy.—The suit of the State of Missouri by 
Ashley Clover, prosecuting attorney, to prevent the Laclede Gas- 
light Company from absorbing the Municipal Eleetric Light Com- 
pany, has been dismissed in Judge Withrow’s court. Attorney 
Clover stated that the stockholders of the Municipal Electric Light 
Company, ata meeting of the company held recently, rejected the 
proposition of the Laclede Gaslight Company to purchase the stock, 
and the object of the suit had therefore been attained without 
further legal proceedings. 





NEW INCORPORATIONS. 
The Portiand (Mich.) Electric Light Company has filed 
articles of incorporation. The capital stock is $10,000. 


The Hastings (Mich.) Electric Light and Power Com- 
pany has been incorporated with a capital stock of $15,000. 


The Portland (Mich.) Electric Light and Power Com- 
pany has been incorporated with a capital stock of $10,000. 


The Standard Electric Company, of Minneapolis, Minn., 
with a capital stock of $10,000, was incorporated last week by Geo. 
G. Smith, W. J. Reno and J. M. Lennon. 


The Edison Illuminating Company, of Wardner, Idaho, 
has been formed. Charles Sweeny, Alex. Monk, P. C. Conroy, 
Alfred Page and William T. McCaskey are the interested parties. 


The Vallejo (Cal ) Klectric Light and Power Company 
has been incorporated with a capital stock of $50,000. The directors 
are Samuel Brown, John Maguire, T. A. Thornton, Wm. Walker 
and J. A. Browne. 


The Sun Are Lamp Company, of Chicago, Ill, has been 
incorporated to manufacture electrical lamps and supplies. The 
capital stock is $300,000. The incorporators are: M. L. Coffeen, G. 
R. Mitchell, C, H. Wells. 


The Pontiac Light, Power and Fuel Company has been 
incorporated at Pontiac, !ll., with a capital stock of $16,000, to fur- 
nish light, heat and power. The incorporators are R. D. Lucas, H. 
D. Spencer, C. L. Caper, H. A. Foster. 


‘fie Minneapolis (Minn.) Electric Light and Power 
Company, with a capital stock of $750,000, has been incorporated. 
The incorporators are Charles H. Prior, James W. Griffin, Wm. D. 
Hale, Edward 8. Corser, Moses H. Hayes and Alexander Robert- 
son, 








The Arapalwe Elect: ic Company, with a capital stock of 
$500,000, has been incorporated at Denver, Col, The incorporators 
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are E. W. Lowry, W. F. Henderson and J. C. Regan, of Denver; 
E. J. Riley, of Omaha; C. S. Penfield and J. D. McDonald, of Fre- 
mont, Neb. 

The New England Electric Brush Company, capital 
stock $500,000, $500 paid in, has been organized at Portland, Me., for 
the purpose of manufacturing electric brushes. The officers are: 
President, Elliot King, of Portland, Me.; treasurer, Joseph Cook, 
of Lynn, Mass 


The Gasten Electrical Manufacturing Company, of 
Sparta, Ill., has been incorporated to manufacture, sell and apply 
all kinds of electrical] and other machinery. The capital stock is 
$125,000. The incorporators are J. E. Gaston, D. P. Barker and R. 
H. Rosborough. 


The Idaho Telegraph and Telephone Company has 
been incorporated to construct and operate lines for telegraphy and 
telephony in Kootenai county, between the town of Rathdrum, 
Idaho, and the settlement of Mica, being on the west shore of Coeur 
d’Alene Lake, via Post Falls, a distance of 15 miles. The principal 
place of business is Post Falls, Idaho. The company is to exist 50 
years, with nine directors, and a capital stock of $10,000. 

The Greenwich (N. VY.) Electric Light and Power Com.- 
pany has been incorporated to manufacture and use electricity for 
producing light, heat or power, and in lighting streets, avenues, pub. 
lic parks and places, and public and private buildings in Greenwich 
and Easton, Washington county. The capital is $15,000, divided 
into 150 shares. The trustees forthe first year are Henry Gray, 
LeRoy Thompson, John Brooks, James O. LaVake, of Greenwich, 
and George A. Packer, of Troy. 


Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, i 
167-177 TIMES BUILDING, NEW YORK, June 22, 1891. f 
Messrs. J. S. White & Co., electric railway engineers and 
contractors, late of 50 Broadway, have removed to 29 Broadway, 
New York City. 





: Smoking Concert at the Electric Club.—On Thursday 
evening of last week a large company of jolly smokers and their 
friends gathered at the club’s headquarters, 17 East Twenty-second 
street, in this city. The occasion was the last entertainment «f the 
season, and this had been arranged in the shape of a concert, 
nearly all the participants being members of theclub. Among the 
attractions of the programme may be mentioned a piano solo by 
Mr. Geo. M. Phelps: a vocal solo by Mr. ©. McL. Paine; a violin 
and piano selection by Mr. R. Variey and Mr. Joseph Wetzler; a 
musical recitation, ‘On the Banks of the Rappahannock,” by Mr. 
M. J. Sullivan; a piano solo by Mr. G. H. Guy, its composer; 
two entertaining selections, instrumental and vocal, by 
Dr. Waldo and his son, anda song by Mr. R. F. Outcault. This 
last was a parody on the well-known lines, ‘In other respects we 
are doing quite well,” and consisted of a number of amusing skits 
on electrical topics and oddities of the day. The verses were com- 
posed for the occasion by Mr. J. M. Barr. A phonograph recital 
was given by Messrs. M. J. and M. C. Sullivan, in which a number 
of well-known solos and pieces of concerted music were introduced. 
The affa‘r was a very pleasant one, and turned out, as all Electric 
Club performances do, a complete success. 











NEW ENGLAND NOTES 


toom 8, Cook Building, cor. Franklin and Congress Sts., » 
Boston, Mass., June 20, 1891. 


Mr. George A. Cutter, of Chicago, was in town last week. 


The Rowell Patent Safety stop is to be applied to the 
Boston, Revere Beach & Lynn Railroad at once, 


The Schuyler Electric |;Company, of Middletown, Conn., is 
building a large addition to its works, which was made imperative 
by increased business. 

Mr. DP. A. Andrews, Jr., has returned from a delightful 
pleasure trip, the sequel of which was the fine June weather so 
conducive to matrimony and pleasure. The many friends of Mr. 
Andrews will wish him much joy in this new venture. 

Montreal Meeting.--'There is every indication of a very large 
attendance and exhibit at the National Electric Light Convention 
to be held in Montreal in August. This will be particularly so of 
New England. Everybody can he assured of a hearty welcome by 
our Canadian friends and if they do not enjoy themselves the fault 
will be their own. CG. A. B. 








PHILADELPHIA NOTES. 
BRANCH OFFICE OF THE ELECTRICAL WORLD, 
31 Ciry TRUST BUILDING, PHILADELPHIA, June 20, 1891. 

The Heisler Electric Light Company, of Philadelphia, 
through its agent, the Belton Electric Company, of Belton, Tex., has 
just sold a complete electric lighting plant, to be installed at Hal- 
lettsville, Tex. 

M.S. Sharpleigh, agent for the Electrical Supply Company, 
of Ansonia, Conn., has removed from 112 South street to 244 Arch 
street, Philadelphia, where he has been able to obtain much more 
commodious quarters than in his former office. 


The Harrison Safety Boiler Company, of Germantown 
Junction, Philadelphia, Pa., has just shipped a 600h. p. boiler to 
Chicago for use in the office of the Chicago Herald, and has also 
recently sent four 150 h. p. boilers to Toledo, O., to the Consolidated 
Street Railway Company. 


Mr. J. W. Parker, of 38 South Fourth street, Philadelphia, 
agent for the Ball Engine Company, of Erie, Pa., has sold to the 
Allegheny and Bethlehem Rapid Transit Company a second 150 h. 
p. engine, also one 40h. p. engine to the Luxury Tobacco Works, 
Philadelphia, and a large number of C. & C. motors, for which last 
he is also the Philadelphia agent. 


Pittsburgh, Pa.—The Birmingham Traction Company, which 
has been vigorously pushing for some months the construction of 
an electric line to take the place of its horse-car system, began 
operations last week. A trip from the Birmingham stables of the 
company to Union Station, Pittsburgh, was made in 15.minutes, 
while the horse cars consumed forty-six minutes in covering thé 
same distance. The new line is three and a half miles in length. 
Work upon it was commenced a year ago and carried on without 
interfering with the horse-car traffic. Considerable delay was ex- 
perienced in remodeling the Smithfield bridge over the Mononga- 
hela River to meet the requirements of the new system; otherwise 
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the horses would have been retired some time ago. Thirty cars 
are ready for service, ten of which are equipped with Edison 
motors and ten with motors manufactured by the Short 
company. The Birmingham live is the straightest in the 
city, there being only two curves in the road from the 
Union Station in Pittsburgh to the terminus in Birmingham. 
The power house is equipped with two 500 h. p. engines 
and four generators of 200 h. p. each. The switchboard is 
of polished slate, and makes a favorable comparison with 
any in the cities of Pittsburgh and Allegheny. Edison generators 
are used. The power-house building is 80 feet square. It is wholly 
fireproof. Immediately behind it is the boiler room, 50 x 100 feet 
It is fitted with Babcock & Wilcox boilersof 1,000 h. p. capacity. 
Adjoining the boiler room is the machine and repair shop, 100 feet 
square. The car house is 360 feet long by 60 feet wide. The cars 
now in use were manufactured by the Gilbert Manufacturing 
Company, of Troy, N. Y., and are 32 feetin length and weigh 10 
tons each. Mr. P. C. Cheney, electrician of the Willamette Falls 
Electric Light Company, of Portland, Ore., is a visitor to the Kast, 
Mr. Cheney has been spending some time in Pittsburgh, gathering 
information with regard to the Westinghouse system of lighting, 
which is usedinthe Willamette company’s station. Mr. J. H.Gates, 
of the Westinghouse Eleciric and Manufacturing Company, re- 
cently returned from a lengthy visit to the northwest Pacific 
coast. Mr. Gates reports that there is great activity in that region 
of the country in the introduction of electricity for lighting and 


power uses, 





~ WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
465 THE ROOKERY, CHICAGO, June 20, 1891. 


Mr. W. D. Chapman, general manager of the Akron Elec- 
trical Manufacturing Company, was a welcome visitor in Chicago 
this week. 





Mir. George F. Card is completing a new coal mining machine 
that will be placed on the market by the Fort Wayne (Ind. Elec- 
tric Company. 

The Columbia Incandescent Lamp Company, of St. 
Louis, Mo, has secured the services of several! first-class agents as 
representatives in various sections of the country. 


Mr. Charles T. Verkes, of Chicago, states that all his out- 
lying lines will be equipped with an electric system, especially on 
the north side, where the cable system will not be extended. 

Mess:s. Leonard Schacier & Co., of 1,912 Olive street, St. 
Louis, Mo., are placing on the market the ** Schaefer” porcelain ceil- 
ing cut-out rosette, which has won many words of praise for its reli- 
ability from experienced wiring contractors. 

Dr. C. E, Wright, superintendent of the Central Indiana 
Hospital for the Insane, at Indianapolis, Ind., Dr. Z. H. Hauser, of 
Columbus, Ind., and J. L. Carson, of Fairland, Ind., are in Chicago 
looking into the merits of the different electric lighting systems 
preparatory to installing one in the insane asylum. F. DE L, 





SOUTHERN NOTES, 


NORFOLK, Va., Jure £0, 1§$1, 
Ozark, Ala.—An electric light plant will be located here. 





Newton, N. ©.—An electric light plant is to be established here 
at once. 

Greenville, Ala.—It is reported that an electric light plant 
will be built. 

El Paso, Tex.—A party of eastern capitalists is to organize a 
stock company to build a new electric light plant. 

Rosedale, Miss.—The City Council has granted a franchise to 
a company for the erection of an electric light plant. 

Westminister, Mid.—A stock company is being organized 
here by Mr. C. E. Fink to erect an electric light plant. 

Norfolk, Va.—It is reported that the Merchants and Miners’ 
Transportation Company will erect a new electric light plant 

Charleston, 8S. C.—It is reported that the organization of a 
stock company to erect a new electric light plant will soon take 
place. 

Mobile, Ala.—The Mobile Street Railway Company has been 
granted a franchise by the City Council to operate its lines by elec- 
tricity. 

The Eureka Springs (Ark.) Electric Light and Street 
Railway Compapy has been incorporated, with a capital stock 
of $30,000. 

Nashville, Teun.— The capacity of the power plant of the Cit- 
izens’ Rapid Transit Company has been increased to the capacity of 
250 h. p. It was formerly of 100 h. p. 

Richmond, Va.—E. R. Hix & Co., of Baltimore, Md., have 
been awarded the contract to place electric lights in the building 
of the Masonic Temple Association, 

Lynchburg, Va.—The contract for the erection of the River- 
mont Company's electric light plant has been let to the Edison 
General Electric Company, of New York City. 

Atlanta, Ga.—Lightning played havoc with the Atlantic and 
Fort McPherson electric railway recently. The plant was greatly 
damaged. Passenger traftic was stopped for several days. 

Cumberland, Md.—Pittsburgh (Pa.) parties have leased the 
old Gephart foundry and machine shop, and, it is reported, will 
operate the plant for the manufacture of electrical supplies. 

Paris, 'Tex.—The contract for the erection of the electric light 
plant here has been awarded to the Paris Gas and Electric Light 
Company. The latter company wishes estimates on machinery, 

Graniteville, 8. C.—The Cotton Shoal Electric Light and 
Power Company has been incorporated with a capital stock of 
$10,000. W. A. Edwards and Alvin Etheridge are tLe incorporators, 

Baltimore, Mid.—An electric power plant will soon be erected 
by the North Avenue Electric Railway Company, at North and 
Singlutff avenues. The plant wil] include 125 h. p, engines and two 
80,000 Watt generators. 

Asheville, N. C.—The Asheville and Sulphur Springs Land 
company will erect an electric light plant here. The officers of the 
company are: J. D. Murphy, president; J.H. Tucker, vice president, 
ahd Henry Sheppard, secretary. 

Hallettsavilie, ‘kex.—TIhe city will erect the new eléctric 
light plant, and is soliciting bids for the erection of the same, 
The engine und dynamo will bave a capacity of 300 incandescent 
lights, which will be distributed over four miles of circuit, 


Hichmonrnd, Va.—Four cf the dynamos atthe power house of 
the electric street railway weré recently struck by lightning and 
their armatures destroyed. Considerable dainsge was done to the 
plant, but no one was injured, Several cars were also struck, 


Raleigh, N. C.—Arrangements and contracts have been made 
for the erection of Raleigh's new electric street railroad, The power 
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have applied for franchise to penny fares combined with the omnibus strike has led, I hear, to proper way is to wire your house for the Voltage of the system to 

ild an electric street railway here. They have deposited $250 to terrible overcrowding on the City and South London Railway, al- be used ; but if the house is wired for the lowest voltage used in the 

forfeited if the work is not commenced by the Ist of October, though extra trains have been run to meet the emergency. The systems mentioned the circuits will do quite well for systems of 

891. South of London is, ho vever, so largely dependent on “ ‘busses’ — Hp cn ‘ ae er oe cae > ats meme ea 

7 ] e€ with the a Volt system is used in connect on with 50-volt c uits. Asto 

eas were ony has just completed ite new een a a ae ene GONE Se —" =, : the Heisler system, requiring series wiring, the ordinary multiple 
electric lights, and everything work to perfection. Every busi- 





ness house and quite a large number of residences are now sup- Electric Tanning.—The Worms and Balé patent for tanning = *Y8tem circuits wil] not meet its svecial requirements, 
plied with electric light. One hundred and fifty lamps are already hides by electricity in conjunction with rotating drums, which was — = 
in use, invalidated On a point of law, has just been rehabilitated by a special 


Augusta, Ga.—The Augusta Electric Street Railway Company Act of Parliament. By the judgment given in the action of the News of the Week, 
celebrated its first anniversary on the 15th ofthe month. Tocom- British Tanning Company vy, Groth, the Worms and Balé patent a 


1 
the old “ hay burners, closely fullowed by one of the company’s fine oma ee na come — higge eu onan 2 For THE TELEGRAP H. 

d trate the ditt in the mode of traveling owing to a misconception of a section in e International Pa atentigiy 

iS Saardestn at the fost dee The'streets were Act, 80 its revival is just, although somewhat unusual Southern Extensions,—The telegraph line between Chatta- 
thronged with people, loudly cheering as the “electric schooner ” The Close of the Selentific Society Season.—The closeo _00ga and Garden, Tenn., along the Chattanooga Southern Rail- 


sailed by. Two other cars, both of them handsomely decorated what may be termed the “scientific Society season” is being marked road, is to be completed at once. 


of the citizens of Augusta. The first Car was one of the old mule Last week Dr, Lodge treated the Royal Society toalengthy accoun Canadian Society of Civil Engineers by Mr. D. H. Keeley, of Ot 
cars, drawn by two little mules, and directly behind was abrand of the early experiments made by him in connection with lightning tawa, Can., a member of that society, has just been publishedsin 
new electric car, twice the size of the former car. On the old discharges. These experiments were of special interest, as they pamphlet form, Its title is « Developments in Telegraphy, Way 
car were these words: * h.apid transit among the ancients, June 15, dealt with the subject of electromagnetic waves, and clearly show Wires Multiplexed and Interchangeable,” The paper is a very in- 
1890. Cemetery to Arsenal; time one hour; fare 15e.” On theelec- how very near Dr. Lodge was to forestalling Hertz’s epoch-making teresting one for those engaged in any branch of telegraphy, and 
tric car was: * Rapid transiv, June 15, 1891. Cemetery to Arsenal; discovery, At the same meeting of ithe Royal Society a paper was who are desirous of keeping up with the times in regard to the 








time thirty-five minutes; fare 5c.” V.N. B, read by Profs. Ayrton and Perry and Dr. Sumpner on “Quadrant numerous and importani developments that are taking place. Ap- 
Electrometers,” These gentlemen have carried out longand much _ pended to the paper is the discussion which took place after it was 
a needed experiments with a view of ascertaining the cause of and read before the society, 
ENG LISH NOTES discovering & remedy for the inaccuracy of these instruments, the Wheeling, W. Va.—The Central District ana Printing Tele- 
' deflections of which, it has for Some time been known, do not by graph Company began Operations in Wheeling. through its super} 
: eee any means follow the law generally given in the mathematical intendent, M. R. Wolff, in the summer of 1880, with less than 25 
(From our own eee en text books. The chief cause of the peculiar behavior of the quad- subscribers to its central telephone exchange. Its catalogue of 


rant electrometer is, according to the authors of the paper, the subscribers for June, 1891, shows over one thousand names, includ- 
Electrica } Exhibitions.—In ope pe ne ee electrical action between the guard tube and the needle, and the ing the adjacent cities of Bellaire, Bridgeport, Martin’s Ferry, 
Electrical Exhibition at present in ful a ey co — a slight tilting of the needle which occurs when high potentials are 0., and Moundsville, w. Va. Wheeling has telephonic com- 
ataetion announced to be at ee a ee teens “ied te tae instrument. This week also there soc loctelaie.  ™Unication with about tivo hundred cities, towns and hamlets i, 
autumn, the little western —. of Taunton (the p son 1 ~ interesting Papers, covering nearly the whole range of electricity, West Virginia, Ohio and Pennsylvania. Lines are now under con- 
electric lighting in the went of England) foes . ae pag . ne down for reading before the Royal and Physical Societies, while struction which will connect Clarksburg, Grafton, Fairmont and 
trical ae = pee ee an on —_ next week Lord Rayleigh wil] deliver an address before the Morgantown, and from thence an extension will be built within a 
concomitan 8 of elec ° - 


Prince of Wales at the Royal Institution in celebration of the hun- year to Way nesburg, Pa., where the company has lines running to 
Klectric Light in Factories,—The fullowing extract from dredth anniversary of Michael Faraday’s birth > 


the last report of Her Majesty’s Chief Inspector of Factories is per- 
haps one of the most striking testimonies to the hygienic value of 
the electric light that has yet been received: “The introduction of 





Electric Lighting at Glasgow.-—As I have reported in Dleted Wheeling wiil have connection with a large number of the 
previous letters, there has been considerable agitation in connec- towns in the interior of West Virginia. The American Long Dis- 
tion with the electric lighting question in Glasgow, and after much tance Telephone Company, now doing business between Boston, 

















the electric light into factories,” says the inspector, “adds very debate the corporation has decided to spend some £50,000 on a low- New York, Albany, Philadelphia and Buffalo, will in a few weeks = 
much to the health of Some occupations and to the comfort of all. tension system for a small area in the centre of Glasgow. The agi- complete a line to Pittsburgh. 5 cn 
Mr. Beaumont, inspector for Bradford, has made a comparison of tation in the local press has arisen from the fact that the electric ——ESEI ' 
the temperatures in a wool-combing shop when lighted by elec- light committee of the corporation has been obviously led by the Me 
tricity and gas. This comparison shows tht the average tem- nose by a distinguished advocate of and contractor for low-tension THE TELEP HONE. oti 
perature when lighted by electricity was 95 degrees Fahr. and when plant, whom they unfortunately engaged as consulting en gineer, a eee cent 
lighted by gas 105 degrees, and an extremely able series of articles exposing the inadequacy Irvington, N. 5 +s is to have a long distance telephone system the 
Electricity in Mines.—At 4 recent meeting of the Federated of the proposed system and the impropriety of employing a contrac Reading, Pa.—A telephone line 100 miles long is being strung a Put- 
Institution of Mining Engineers & paper was read describing an torasanad viser has appeared in the Glasgow Evening News. There bet ween Reading and Columbia, Pa. Mu 
electric safety apparatus for miners’ cages. It was Stated that seems but little doubt as to the desire of the Corporation to do the New Haven Conn.—The line between here and New London | majo 
although great advances had been made in recent years in nearly Proper thing, and it is, therefore, all the more regretable that they is being rebuilt oan a new metallic circuit added Powe 
every branch of mining engineering we were no better off to-day should have been misled in the manner they have. Indeed, with a parts 
for reliable safety cages than we were 20 years ago, During the the exception of Bristol, municipalities seem to have been exceed- Bridgeport, Conn.—The thunderstorm of last week was felt 5» Badg 
past 10 years there had been an average of nearly 10 deaths per ingly unhappy in their dealings with the electric light. Bradford very severely, over 75 annunciator drops being burned out. term « 
annum from the breakage of ropes and chains in Shafts. Ihe elec- adopts a plain two wire System; Dublin advertises for Wr. KE. A, Smith, manager of the Southern New England Tele- Ma. 
trical apparatus in question consists in the use of tne hauling rope tenders, and owing to the peculiar manner in which they are phone Company at Meriden, Conn., and formerly chief operator at yeare 
as & means of conveying electricity to four electromagnets on the dealt with is threatened with litigation, and Brighton, a New Haven, was married to Mrs. Anna Murray, of New Haven, at penses 
cage, each ot the magnets sustaining a gripping cam. On the frac- town which one would think eminently suitable for trans- Newark, Conn., Wednesday, June 10, all run 
ture of the rope and the consequent breaking of the electric circuit former working, also prefers low tension. In connection with the Ridgefield, Conn.—The Southern New England Telephone to cons 
the cams drop into guides. electric lighting question, the Journa/ of Gas Lighting throws out Company is building a new telephone exchange at this Popular » = for six: 
Opening of the Netting Hill Company?s Ceutral Sta- the Suggestion that the Corporation should make use of its gas Summer resort. It wil] be equipped entirely with single metallic RS For 
tlon.—Ou Saturday afternoon last Prof, Crookes presided at the mains to supply a number of smal] sub-stations, £as engines driving ¢:rcuits and long-distance instruments. i ton last 
opening of the Centra] Station of the Notting Hil) Electric Light dynamos being employed. Provided the cellars Lo which the Joure Mr. Morris F. Tyler, president of the Southern New England tus for 
Company. This company supplies a fairly rich residentual district nal of Gas Lighting alludes can be obtained at a fair rent and in Telephone Company, has recently bought a magnificent summer Texas, 
situated in the no. th of London. The plant at present laid down convenient positions, there is little doubt that such a scheme residence situised on Woodbridge Heights, eight miles from New Proposa 
is only sufficient for 10,00) eight c. p, lamps and consists of Willans would, perhaps, prove the cheapest after all in the case of Glasgow. Haven, Conn. It commands a beautiful view of New Haven and generat 
engines coupled direct to Crompton dyhamos, the dynamo power —_—_—_—___.. Vicinity, and Long Island can Plainly ve seen on the horizon. cluding. 
being supplemented by two 56-cell Crompton Howell batteries. 659.20; sj 
ultimate ca acity of the station will be 50,000 lamps connected. a Boston, 
ae a ewer of the Notting Hil] company to immediately Answers to Correspondents. Boston, 
build another Station for the southern portion of the district allot- Questions to be answered in thig column must be of general elec. THE ELECTRIC LIGHT, Search Ji 
ted to it. The di <tribution is carried out on the three- wire system. trical interest, and must be accompanied by real name and address —_—_— for com] 
Crompton culverts with copper strip conductors are employed regarding mee, - raed he ey cnounh Ge will arre give jauestions Edinburg, Ind., is to negotiate for electric lighting. The 
wherever space permits, highly insulated cables drawn into cue definite answer, and no dynamo or motor designing will wie Hamilton, Oxy is again pushing the electric light question. Patrons 
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residences, and also being ready to furnish power tothe neighbor- 
ing mines. 


Sullivan, Ind.—The city council has granted a franchise to es- 
tablish an electric light plant in that city, and has rented light for 
10 years at $80 per light per year. 


Navasota, ‘ex.—The contract with Col. E. L. Bridges for an 
electric light plant has been formally accepted by the city council 
and work will commence immediately. 


Vandalia, Hll.—A heavythunder storm last week wrought 
copsiderable damage 'o the elvctric light station. Mr. E. Rode 
was knocked senseless by one of the discharges. 


Tioga, Pa.—‘The Diamond Electric Light Company, of which 
Chief Dixey, of the Bareau of City Property in Philadelphia, is 
president, is erecting a large electric light plant. 

Butler, Ivd., is now open for receiving bids for an electric 
light plant unt 1 July 2, the bids to be made on a basis of at least 
20 lights, with privilege of more at same rate, of 2,000 c. p. 


Hastings, Mich. The Peninsular Company, of Grand Rapids, 
Mich., has been awarded the contract to erect an electric light 
plant for the town. The station is to be in operation this fall. 


Albia, Ia.—The city council last week passed the ordinance 
granting G. W. Hunt & Co. the franchise to erect a combined water 
and electric light plant, the city to rent same from the company. 


Knightstown, ind.—The city courcil has appointed Messrs. 
J. W. Locke, A. E. Carroll and J. D. Maple the committee on elec- 
tric light, who will immediately take active steps toward choosing 
the system to be used. 


Butte, Mont.—The plant of the Rocky Mountain Electric 
Light and Supply Company, which has met with so much delay, 
is now to be rapidly pushed to completion. The company is to bid 
next year for the city lighting. 


The Rutland Electric Light Company, of Rutland, Vt., 
of which Mr. M. J. Francisco is the president, has just moved into 
handsome new offices, and last week gave a reception celebrating 
its removal from the old quarters. 


Peabody, Mass.—A special town meeting last week voted, 614 
to 87, that it is expedient to exercise the authority conferred by the 
recent act of the Legislature to establish a plant for the manu- 
facture and dist.ibution of electricity. 


Lake Charles, La.—the electric light plant installed under 
the direction of Messrs. Landry & Co. has just been completed and 
put in operation with ten municipal arc lights and a large number 
of commercial lights, both arc and incandescent. 


Seabright, N. 3J.—The disastrous fire of last week destroyed 
the local telephone and telegraph systems and much trouble was 
caused by the delay in sending out fire calls. A lineman of the 
telephone company, however, climbed a pole and sent out the calls. 


Inland Steamer Plants.—The Fisher Electric Company has 
re-equipped the steamer City of Detroit with a 650-light incaudes- 
cent plant. The company has also completed a 250-light plant on 
the new steamer City of Toledo, to run between Toledo, O., and 
Put-in-Bay, O. 

Milwaukee, Wis.—The city council last week by a two-thirds 
majority passed an ordinance granting the Milwaukee Electric 
Power and Lighting Company the right to extend its wires to all 
parts of the city, thus enabling it to enter into competition with the 
Badger Electric Company for the city lighting, when a new long 
term contract is to be entered into next fall. 


Marquette, Wis., runs its own electric light plant. During the 
year ending Dec. 31 the income amounted to $7,272.26, while the ex- 
penses footed up $6,154.91, leaving a net income of $1,117.35 above 
all running expenses and interest charges. The light was furnished 
to consumers at $60 per annum for arg light3 and 40 cents per month 
for sixteen candle power incandescent lights. 


For Naval Electric Piants.—Bids were opened at Washing- 
ton last week, at the Navy Department, for electric light appara- 
tus for the United States vessels, including the Maine and the 
Texas, building at the Brooklyn and Norfolk Navy Yards. The 
proposals were as follows: Edison Electric Company, New York, 
generating sets, $67,327; Edison Eleciric Company, New York, in- 
cluding spare parts, $80,470.08; electric search light material, $41,- 
659.20; signal apparatus, $8,160. The thomson-Houston Company, 
Boston, generating sets, $69,000; the Thomson-Housion Company, 
Boston, geuerating sets, including spare parts, $88.650; electric 
search light material, $39,549;.signal apparatus, $7,600. The time 
for completion is about five months. 


The Pittsfield (Wass.) Electric Company has done its 
patrons an excellent service in the publication of what it terms 
Plain Talks About Incandescent blectric Lighting.” The ground 
covered includes a description of an electric generator, of the 
terms volt, ampére and watt, a chapter giving details of incan- 
descent Jamps, one on converters, another on safety devices, and 
a number of othe:s fully as interesting, and all of extremely 
practical value to the user of incandescent light. These chapters 
were written by Mr. W. A. Whittlesey, manager and treasurer of 


’ the company. The pamphlet, which by the way is neatly piinted 


and arranged, also contains the company’s rates for incandescent 
and arc lighting, and for electric motors. 


Oakland, Cal.—'The bid of the Oaklana Gas, Light and Heat 
Company, which has been accepted by the city for street lighting, is 
as follows: “For the lighting of the elecuric street lamps, each and 
every night until 1 a. M., at the rate of 40 cents per lamp per night, 
and for the lighting of the public buildings in the city of Oakland 
by gas at the rate of $2 per 1,000 cubic feet, meter measurement 
and for public buildings by electricity at the rate of $12 per month 
for each arc lamp of 2,000 c. p., to burn each and every night untal 12 
o'clock, and for incandescent electric lamps for public buildings 
where said buildings are situated on the line of the company’s 
wires carrying said incandescent current, at the rate of $1.50 per 
month for each lamp of 16 c. p., said incandescent lamps to burn 
each and every night until 12 midnight.” 


Isolated Piants.—The Thomson-Houston Electric Company 
reports the following sales of arc apparatus: Aluminium Carbon 
Company, Lancaster, Pa., 6 lights; U. 8. Immigration Depot, El- 
lis Island, New York Harbor, 40 lights; Palisades Amusement 
Company, 150 lights. Isolated plants, incandescent apparatus: H. 
K. Hartzell, Cavasauqua, Pa., 50 lights; Fort Hamilton Brewing 
Company, Fort Hamilton, N. Y., 50 lights; Bradbury-Stone Stor- 
age Battery Company, Lowell, Mass., 100 lights; National Transit 
Company, Parker’s Landing, New York, 100 lights; K, Copeland, 
New York, 100 lights; Henry Adams, Rockville, Conn., 150 lights; 
Cutler Bros., Wakefield, Mass., 150 lights; Blue Ridge Inn, Mt. 
Airy, N. C., 200 lights; Wainwright Heal Estate Company, St. 
Louis, Mo., 2,000 lights; Agnes Scott Institute, Decatur, Ga., 200 
lights; Croton Magnetic Iron Mine, Brewster, N. Y., 300 lights; H. 
C, F. Koch, New York, 800 lights; W. Engle & Co., Orono, Me., 50 
lights; Cleveland Ship Buiiding Company, Cleveland, O., 100 lights; 
Consumers’ Brewery Company, New York, N. Y., 400 lights; Manf. 
Invest ment Company, Madison M:>., 400 lights; A. O. Couch, New 
York, 200 lights; W. E. Anderson, Blacksburg, Va., 400 lights; 


meahinatom Loan and Trust Company, Washington, D. C., 800 
ts, 


THE ELECTRICAL WORLD. 
THE ELECTRIC RAILWAY. 


Asbury Park, N.J.—An early morning fire last week destroyed 
the power station and engine-room of the Seashore electric street 
railroad, owned principally by Lenox Belknap, of New York City. 
The staticn contained sixteen dynamos and eight engines, and the 
loss is about $50,00u; the insurance is $20,000. The company owned 
and operated four miles of railway, belting the entire town. 


A Fender for Electric Cars, intended to operate precisely 
as the ordinary fender on a steam railway locumotive, has just 
been patented by Mr. Arthur B. Hitchcock, of Boston, Mass. The 
feature most worthy of notice is the fact that while the car body 
oscillates vertically to an extent as great as seven inches, the 
fender remains at a given fixed point, about two and one-half or 
three inches from the rail. 


Fall River, Mass.—The Board of Aldermen has granted a lo. 
cation for an electric freight railway, witha capital of $1,000,000. 
Boston and Fall River capitalists furmshed the money, and will 
build a belt line, carrying freight between the milis and the Old 
Colony tracks, fifteen miles, over private land. The board also 
granted the Globe Street Railway Company’s petition to mtroduce 
the trolley system on its present road, thus enabling it to be 
largely extended. 


The Attleboro Steam and Electric Companies’ Consoli- 
dation.—The final negotiations were closed last week by which Mr. 
Louis W. Dillon became general superintendent of the Attleboro, 
North Attleboro and Wrentham Street Railway and the North 
Attleboro Steam and Electric companies jointly. This arrangement 
secures what has long been deinanded, a centralized direction of 
the business of the two companies. Mr. Dillon has been associated 
with the electric light company since its inception and is fully con- 
versant with electrical matce:s in all their details, so that he bringa 
to the joint management of the mechanical portion of the com- 
panies’ affairs just what they require to insure the smooth operation 
of the road and lights, Mr. George F. Goe will be assiztant super- 
intendent of the railway company, relieving the general superin- 
tendent of the minor details of the car service. 





LEGAL NOTES 


‘Trolley vs. Telephone in Ohio.—fhe Ohio Supreme Court 
has decided in effect that when telephone wires and street railway 
electric wires cannot be operated together without damage to tele- 
phone service, the latter must take the consequences. 


Street Railway Anfringement Suits.—Infringement pro- 
ceedings are about to be commenced in the U.S. Court at Kansas 
City, Mo., against the Interstate Rapid Transit Co., which is using 
the ‘1 homson-Houston system of railway apparatus. This suit is 
brought by Mr. John C. Henry, of Temple Court, New York City, and 
the points at issue are those embodied in the claims of Mr. Henry’s 
patents Nos. 345,845 and 424,298, and relates to the cross-suspension, 
or span-wire system, the under-running trolley, the arrangement of 
circuits in double multiple, insulated feeders, curve construction 
and the form of trolley insulator. 


PERSONALS, 


Mr. Leo Daft, it is reported, is to remove to Tacoma, Wash., 
to engage in the manufacture of electric motors. 

Dr. Louis Duncan, of Johns Hopkins University, sailed for 
England on Wednesday of last week. 

Capt. Willard L. Candee, of the International Okonite 
Company, will sail for Europe July 1 on the Teutonic. 

Mr. L. A. Bethel, of the Westinghouse Electric and Manu- 
facturing Company at Pittsburgh, Pa., is engaged at present for 
the company in Los Angeles, Cal. 








Mr. Charles A. schiereun, who is well known in connection 
with his perforated electric leather belting business, has been 
chosen vice-president of the Hide and Leather National Bank, a 
new institution lately organized and which opened for business on 
June 17 for the first time. 








MISCELLANEOUS NOTES, 


The Pitisburgh (Pa.) Electric Club is to hold a meeting 
at the Monongahela House in Pittsburgh for the purpose of decid - 
ing upon the location for a club bouse. 


Westinghoure Employes’? Picnic.—The employés of the 
Westinghouse Electric and Manufacturing Company held a pic nic 
at Rock Point last week. Fifteen carloads of the. went down at 
8:30 in the morning and a delightful time was had. 


San Franci-co, Cal.—Work has begun on the Metropolitan 
rai! way, at the corner of Page and Clayton streets. This is the new 
eiectric railroad proposed to be constructed from Market, Mason 
and Turk streets to the Olympic Club grounds, thence through 
Southside and along the Boulevard to Golden Gate Park. The con- 
struction of this line may havea goodeffect on the area of unoccu- 
pied land lying to the south ef the park. - 


‘ashe Siemens & Halske Exhibit at Frankfort.—We 
have received from the well known German house of Siemens & 
Halske a :atalogue of its exhibit at the International Electric Ex- 
hibition at Fiankfort, which is now in progress. The catalogue is 
in the shape of a bound volume and contains 150 pages. The ap- 
paratus exhibited is quite fully described, and the description is 
accompanied by illustra:ions. The variety of apparatus exhibited 
is quite noticeable, as it covers the various branches of electric 
lighting, power, transmission, signaling, telephony, telegraphy, 
etc. The catalogue is certainly a credit to the firm issuing it. 


** The Metal Trades WMirectory for New Engiand and 
New York State” has just been issued by Prive, Lee & Co., 
publishers, of New Haven, Conn., and contains alphabetical 
and classified lists of manufacturers and dealers in hardware ma- 
chinists and machinery manufacturers, engine builders, boiler 
makers, iron and brass founders, etc. It will be found a valuable 
reference book for electrical supply dealers, who, uf necessity, have 
extensive dealings with metal workers and manufacturers in that 
section of the country covered by this directory. It contains a very 
complete list of mavufacturers of and dealers in electrical ap- 
pliances and electrical metal goods of various kinds. 


‘¢ The Cleaning and Sewerage of Cities % is the title of 
a book just issued from the press of the Engineering News Pub- 
lishing Company, New York City, and is a translation of a German 
work upon this subject by R, Baumeister, the translator being Mr. 
J. M. Goodell, the associate editor of The Engineering News. 
W hile containing nothing which is exactly electrical in its nature 
there is much information in it which is necessary for the electrical 
engineer who has to do with underground work in connection with 
electric railways an2 telephone and telegrupb subways in large 
cities, where the matter of proper drainage is an important item 
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On this subject it will be found to contain much practical infor. 
mation, 





Industrial and Trade Notes. 


The Midland Electric Company, of Denver, Colo., has re- 
moved from its former stores, Nos. 1,517 and 1,519 Lorimer street, to 
more commodious quarters at 1,616 and 1,618 Seventeenth street, 
where they will continue to carry in stock a great variety of elec- 
trical supplies and machinery, 


Messrs. Hatzel & Buhler, of 29 West 26th street, New York 
City, the agents of the Detroit Motor Company, have just received 
frum the latter company a large shipment of one-quarter horse 
power motors. These motors can be run at two speeds regulated 
by field coil commutation, thus admitting of economy of current on 
the part of the user. 


The Eastern Electric Light and Storage Battery 
Company, of Lowell, Mass., has issued a catalogue giving the 
details of construction of the Sorley storage battery, of which this 
company is the manufacturer. The pamphlet also contains a list 
of supplies for electric lighting and power installations for which 
the company acts as agent. 


The Berlin Iron Bridge Company, of East Berlin, Conn., 
has designed and built the new machine shop for the Ball & Wood 
Company, at Elizabethport, N. J. The central portion of the 
building is 40 feet wide, with a wing on each side 20 feet in width. 
The entire central portion of the building is served by a traveling 
crane operated by electricity. 


The Card Electric Motor and Dynamo Company, of 
Cincinnati, O., has issued a very handsome catalogue describing 
very fully its constant potential and constant current dynamos and 
motors for all classes of work. The machines and their component 
parts are very completely illustrated, and the cuts, together with 
the clear descriptions given of them, convey to the reader an accu- 
rate idea of the construction of the company’s apparatus. 


The Novelty Electric Company, of 50, 52 and 54 North 
Fourth street, Philadelphia, Pa., has issued its very handsome and 
complete catalogue and price list, ** No. 15.’" Upon its front cover 
appears the title, “Everything Electrical,” and it would be useless 
to attempt a better expression of what is to be found within the 
book. The cuts are numerous, are very clear and welldrawn. The 
Novelty Company has the sole agency for quite a number of electri- 
cal supply articles. 


The National Electric Company’s anti-induction wire, 
which is to be used in Boston, Mass., in the municipal alarm and 
telegraph system, consists of a core covered with rubber and woven 
material. Over this there isa thin strip of thoroughly annealed 
iron wound several turns to the inch and over all another layer of 
woven insulating material. Thisstrip is used as the return conduct. 
or, thus making a complete metallic and thoroughly insulated circuit 
combined into one line. The iron strip also acts as a protection 
against abrasion, thus preventing ground circuits going through 
trees, etc. Anelaborate practical test was made recently at the 
Beachmont power station near Boston by Mr. Charles W. Putnam 
of the company. 


Brass-Covered Paper Tubes for interior wiring, the latest 
novelty introduced by the Interior Conduit and Insulation Company, 
seem to be meeting with much success. Mr. E. H. Johnson thinks 
they will solve the difticulties that have been encountered in special 
cases. A tube thatis light and cheap, waterproof and acidproof, 
and at the same time fireproof and a good insulator, is what the In- 
terior Conduit and Insulation Company has aime: to furnish. It was 
found in practice, however, that the ordinary paper tubes could 
not withstand Portland cement, for instance, and that for the ceil- 
ings of parlors and the like something a /ittle more ornamental was 
needed. The thin brass covering adds practically nothing to the 
size of the tube, and as it can be handsomely polished it does not 
look in the least eut of place in a parlor. So far as expense is con- 
cerned, the brass-covered tube does not cost so much more than the 
ordinary paper tubes—perhaps twice as much—and is well worth 
the difference. 


Parmily, Mitchell & Company, of 18 Cortlandt street, New 
York City, a tirm composed of well-known electrical men, recently 
organized, are representatives of the Columbia Incandescent Lamp 
Company, of St. Louis, Mo., for the Middle States east of Rechester, 
N. Y., and local sales agents for well-known manufacturers of 
sockets, switches, cut-outs, motors, etc., and are also general whole- 
sale dealers in electrical supplies of every description. Mr. C. F. 
Parmly was engaged for seven years with the Marr Construction 
Company and the North American Construction Company, and 
during that time supervised tbe installation of a large number of 
central stations, both arc and incandescent. Mr. P W. Mitchell, 
another member of the firm, was also employed with the North 
American Coastruction Company and afterwards with the Elec- 
trical Supply and Construction Company, of tittsburgh. Mr. ('. D. 
Doubleday, the third member of the firm, was for three years New 
York manager of the North American Construction Company, and 
its predecessor, the Marr Construction Company, and under his 
direction were installed a large number of important plants in the 
Eastern and Middle States, in Cuba andin Brazil. 


Queen’s New Bunsen Photometer.—A large standard 
photometer designed for the measurement of incandescent lamp 
luminosity has recently been made by Queen & Co., of Philadelphia, 
for the Standard Lamp Company, of Appleton, Wis This pho- 
tometer differs from the large ones previously made in that it has 
special attachments for holding and testing the lamps which enable 
the work to be done rapidly as well as accurately. The instrument 
may be briefly desciibed as follows: Two tables about four feet 
high (with drawers in them for accessories) support the standard 
bar, which is made of bi ass, 500 centimetres long and graduated in 
1,000 equal parts. The left-hand table carries a sensitive candle 
balance arranged for weighing the candle while in use. A standard 
Methvin burner is furnished in addition, which gives a uniform 
gas flame. On theright hand table is a special lampholder which 
can be rotated so as to present any part of the lamp to the sight 
box. This holder is extremely convenient, as it is only necessary to 
insert the lamp in the socket when a test is made, all connections 
being from below. A sight box on wheels moves along the bar, 
and curtains are provided to shut out all light except from the 
standard and the lamp under test. 


Slate for Electrical Purposes.—T. J. Murpby, of 96Colum- 
bus avenue, New York City, is making a specialty of preparing Ver- 
mont slate for use in electrical installations and for this purpose has 
a finishing shop at Fair Haven, Vt. He is now constructing a slate 
switchboa:d 13 feet long and 73 inches high made in six pieces for 
the Electrical Construction and Supply Company, of this city, to 
be used in a plant now in process of erection for the H. B. Claflin 
Company’s building. Elsewhere in our columns Mr. Murphy has 
pointed out from the commercial standp int the advantages of 
Vermont slate for electrical purposes, and in order that those not 
familiar with the finish, quality and working properties of slate may 
be informed, Mr. Murphy will ‘urnish to any of our readers who 
are interested a sample of both plainand marbleized slate and 
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should any special finish be desired, he will furnish a sample 
of flowed black, polished black, dull black, flowed marbleized, 
polished marbleized and plain slate, the six pieces of any size un- 
der 12 inches square and 1 inch thick for $1.50, or 50 cents for any 
one piece. As the slate is used for transformers, fuses, resistance 
coils, bases for knife switches, rheostat heads, terminal boards, 
washers, etc., it will be seea that different finishes are very 
desirable. Mr. Murphy reports very satisfactory sales, and judg- 
ing from the number of inquiries and the interest taken in his sam- 
ples the prospects for a very wide field of application of this mate- 
rial are excellent. 


THE ELECTRICAL WORLD. 
Business Notices. 


Battery Cut-Out, Chea p.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Co., of 105 South Warren street, Syracuse, N. Y. 


The Easton Electric Company, main office 45 Broadway, 
New York City; factory, Brooklyn, N. Y., is the manufacturer of 
the celebrated Easton arc dynamos; new Universal arc lamps for 
arc and incandescent circuits, adapted to any dynamo; Easton in- 
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candescent dynamos, generators, motors, etc. Plants are installed © 


at Rockland, Me.; Elmira, N. Y.; Lynchburg, Va.; Newark, N. J.; 
Brooklyn, N, Y.; Denver, Colo.; Chicago, Ill.; Milwaukee, Wis.; 
Burlington, Ia.; Reading, Pa.; Birmingham, Ala.; Milledgeville, 
Ga.; Washington, D.C.; Coney Island, N. Y.; Whitehall, N. Y.; 
Eureka, Kan.; Lee, Mass,, and Lakeland, Fla. Testimonials and 
indorsements of the highest character furnished on application, 
This company is now prepared to enter into an arrangement of a 
favorable character with areliable and satisfactory concern who 
will undertake the exclusive sale of the entire output of the factory 
for the United States. Correspondence invited. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. 8. PATENTS ISSUED JUNE 16, 1891. 


454,018. Electric Signal for Mine Shafts; Fred W. 
Bacorn, of Marysville, Mont. Application filed pt. 2, 1890. 
The combination with cage chairs and a lever to operate and 
bars to connect said lever and chairs, and a fixed electric contact 
point. of an adjustable electric contact point attached to and 
actuated by one of said connecting bars, an electric circuit and 
signaling devices therein. 


454,020. Electric-BRalilway Car; Edward M. Bentley, of New 
York. Application filed March 26, 1887, The combination of the 
truck frame mounted upon the axles independently of the car 
springs, the electric motor supported beneath the car body on the 
fram >, the countershaft having substantially rigid bearings on the 
frame with the motor and driven by the latter, and the car axles 
having substantially rigid bearings with the countershaft and 
driven therefrom by means of a éonnecting rod. 


454,021. Electric-“lotor Car; Edward M. Bentley, of New 
York. Application filed June 13, 1888. An electric motor jour- 
naled on an axle of a truck which it @rives, and arranged in an 
yoright position, with its pole-pieces and armature uppermost as 

escribed. 


454,022. Conduit for Electric Railways; Edward M. 
Bentley, of New York. Application filed Sept. 8, 1888. The com- 
bination, in a conduit for an electric railway, of a slot-rail hav- 
ing a series of su posting yokes, and an exterior box placed out- 
side of the slot-rail at a point between two adjacent yokes, said 
box opening into the conduit and containing a support for the 
supply conductor. 


454,023. Electric Railway; Francis O. Blackwell, of Boston 
Mass., Assignor to the Thomson-Houston Electric Company, o 
Connecticut. Application filed Oct. 22, 1890. An electric callway 
having a supply conductor and rail return, and an accessible bare 
supplementary conductor connected electrically with the rails 
for increasing the conductivity of the return branch of the cir- 
cuit, and in contact with which the traveling motor also is main- 
tained. (See illustration.) 


454,024. Electric Motor; Harry H. Blades, of Detroit, Mich. 
Application filed May 11, 1889. In a dynamo-electric machine, the 
combination, with the armature rings, of an internal spider or 
hub frame engaging therewith, and rings cast on the spider arms 
and forming an annular support for balancing weights for the 
armature. 


454,031. Electric Switch 5 Horace T. Clark, of Bridgeport, 
Conn, Application filed April 15, 1891. In an electric switch, the 
combination, with suitable terminals, of a circuit closing bar 
pivoted at its heel end, an L-shaped rocking lever having pivoted 
thereto a swinging actuator, and a spring adapted to engage and 
move said actuator. 


454,038. Incandescent Electric Lamp Controller; John 
J. Fanning, of Chicago, 111, Assignor of one-half to John Bairstow , 
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No. 454,023.—E.Lectric RAILWAY. 


of same place. Application filed Nov. 4, 1890. The combination, 
with a group of incandescent lamps, of a rheostat consisting of 
wire wound upon the cylinder of insulating material, the different 
convolutions being separated from one another and the wire form- 
ing the lower portion or portions of the coil being of less area in 
cross-section than the wire forming the upper portion of the coil, 
vertical rods or guides with which one end of the circuit is electri- 
caliy connected and the brush mounted thereon, said brush upon 
its inner sur‘’ace conforming to the shape of the cylinder and se 
constantly pressed against the same by spring-pressure, wit 
means for moving the brush up and down to gradually introduce 
the resistance of the rheostat into the circuit. 


454,057. Galwanic Battery; William Macmillan, of New 
York. Application filed Oct. 17, 1890. A porous cell for galvanic 
batteries, consisting of a perforated cup of a stiff fluid-resisting 


paper. 


454,060. Insulated Electric Conductors; Edwin D. Mc- 
Cracken, of Alpine, N. J., Assignor to the Norwich Insulated 
Wire Company, of New York. Application filed March 5, 1891. 
An electrical conductor having wound thereon an insulating rib- 
bon of paper folded longitudinally. 


454,087. Electric Locked Switch; Francis Teague, of Lon- 
don, County of Middlesex, ne Assignor to John Abbott 
lliffe, of same place. Application filed Dec. 15, 1890, A locked 
electric switch, having the combination ofa spindle, an actuatin, 
handle and releasing arm, all turning together, and a brush an 
locking arm placed loosely upon said spindle and turning there- 
with when making contact, a locking spring engaging with a de- 
tent, a turning spring and stop, placed remotely from the eurved 
froni of the releasing arm to arrest the brush engaged therewith 
midway between contacts. (See illustration.) 


454,090. Trausformer; Elihu Thomson, of Swampscott, 
Mass. Application filed Oct. 11, 1890. The invention consists of 
a rectangular sectional core having two of its sides cove 
the primary and secondary coils wound thereon, and its other 
side flush with the ends of the coils of the closed iron frames of 
magnetic material surrounding the cores and coils and complet- 
ing the magnetic circuit. 


454,091. Broowaasy Masters? Donato Tomasi, of Paris, and 
Charles Theryc, of Marseilles, France. Application filed Nov. 
10, 1890. An electrode made in tubular form and provided at one 
of its ends with an insulated plate or disc and a suspending and 
conducting rod secured at one end to said plate. 


454,095. Controlling Mechanism for Elevators; Wm. 
O. Wakefield, of Lynn, Mass., Assignor to the Thomson-Houston 
Electric Co., of Connecticut, Application filed Aug. 6, 1890. The 
combination of an electric motor with a regulavor therefor, a 

lunger working within a cylinder and connected with the regu- 
ator, and a valve mechanism under the control of the attendant 
for controlling the movement of the plunger. 


454,138. Bi-Telephone; Ernest Jules Pierrie Mercadier, of 
Paris, France. Application filed Feb. 27, 1891. A_bi-telephone, 
having two separate tubular casings, each screw-threaded on its 
outside, and having screwed thereon a cap ateach end, one of 
said caps having a central perforation screw threaded for the re- 
ception of a perforated nipple, one of said casings being mounted 
by means of a screw-threaded collar on either end of a resilient 
yoke, serving to press said nipples into the ears of the user to sup- 
port the apparatus, 


454,155. Subway for Elecirie Wires; William Readman, 
of Toronto, Can., Assignor to John Culmer Hurst, of same place. 
Application filed July 26,1890. In a subway for electric wires, 
the combination of a casing having one of its side pieces cut away 
at its upper end to form a seat and set pon at ular intervals 
with openings, a series of longitudinal tubes within said casing 


for the reception of the wires, a removable side piece provided 

= an aasstien A oxientns flange, sew a apt —_ 
e open OV w epending flanges ada overla 

the flanges of the casing and removable side aienee. , 


454.177. OCondutt for Underground or Subwa 
Electric Systems ; John J. Miller, of Pittsburgh, Pa. Appli- 
cation filed Feb. 14, 1891. A conduit or subway having a guard- 
rail and depending hangers arranged between the said rail and 
the acent side of the conduit and terminating above the lower 
edge of the rail and having a trolley wire secured to their lower 
“= aaa provided above the same with bell-shaped drip flanges 

8. 


454,178. Motor Car for Underground Electric Sys- 
tems 3; John J. Miller, of Pittsburgh, Pa. Applcation filed Feb. 
14, 1891. The combination, with a laterally movable slide, of the 


Y 
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Kitrolley arm mounted in said slide and provided with a flat guide- 
plate to operate in the conduit slot. 


451,181. Connecter for Electric Wires; Edmund I. Nash, 
Geo. G. Stout, and Jesse KR. Davis, of Parkersburg, W. Va. Ap- 
plication filed Jan. 20, 1891. A connector for electric circuits, con- 
sisting of a metallic tube having screw threaded apertures near 
its end, a var of non-conducting material surrounding the 
tube and provided with apertures coincident with and of greater 
area than the aforesaid apertures, and a thumbscrew compris- 
ing a metal screw portion and an insulated thumb portion, the 
screw peewee working through the screw-threaded aperture of 
the tube, and the shoulder on the insulated portion fitting into 
the aperture of the non-conducting covering. 


454,184. Electric Head-Light; Richard Pattison and Dennis 
G. ‘Desmond, of Boston, Mass. Application filed Dec. 9, 1890. A 
lantern for street car head-lights, comprising a body provided 
with a reflector and having a rotatable transparent front bearing 
signs indicating the car-route. and a transparent plate or flange 
on said body overlapping said front and normally concealing de- 
termined portions of said signs. 


454,187. Secondary Battery; John S. Sellon, of London, 
England, Assignee by mesne assignments to the Accumulator 
Company, of New Jersey. Application filed April 26, 1887. Ina 
secondary battery a plate or support containing an alloy of two 
metals and an amalgam thereof. 


454,207. Electric Resistance Box; Rudolph Eickemeyer, 
Jr., of Yonkers, N. Y. Application filed Feb. 16, 1891. The com- 
bination of a set of resistance coils in two parallel rows, a rigid 
substantially flat metallic frame and insulating bars in said 


No. 454,270.—ELEctTRIc CURRENT INDICATOR. 


frame composed of refractory non-combustible material and 
maintaining the rows of coils and the coils in each row in a prop- 
ont L sapevases condition and thoroughly insulated from the me- 
tallic frame. 


454,226. Wall Fixture for Electrical Conductors; Oscar 
H. Pieper and Frank Milton Watson, of San José, Cal. Applica- 
tion tiled Nov. 5, 1890. A wall fixture for electrical conductors, 
consisting of the tube adapted to receive the conducting wires, 
having its outside adap to be fixed into the studding or wood- 
work within the wali, and an exterior collac fitted to said tube 
and adapted to receive the cap containing the push button. 


454,245. Signal-Indicating Apparatus; Jacob Oscar Zieg- 
ler, of Boston, Mass. Application filed Nov. 28, 1890. The inven- 
tion consists in the combination, with a non-magnetic base con- 
sisting of a ring provided with a cross-bar, of an electromagnet 
having the pole pieces secured to the said base, and an armature 
pivoted to the cross-bar between said polo nioces and having the 
extended arm, a signal indicating device attached to one end of 
the armature, and a counter balance secured to the other end of 
the armature. 


eeeee Electric-Arc Lamp; Powhatan Clarke, of Baltimore, 
Md., Assignor of one-half to Frederick H. Smith, of same place. Ap- 
plication filed Feb. 13, 1890. In‘an electric lamp, two’standards fur- 
nishing supports for the carbons, two levers stay, eves and 
having a reciprocating movement and provided with means for 
isnpeliions the carbons toward and away from each other, a 
spring connecting the levers, whose tension is exerted to ap- 
roach the levers toward each other, and thereby impel the car- 
ns, a conductor also connecting the arms of the levers, which 
when heated and expanded allows the spring to act to approach 
the carbons, and which when cooled and contracted operates in 
opposition to the spring te separate the carbons, in combination 
with means controlled by the resistance between the points of the 
carbons for shunting a greater or smaller current of electricity 
through the conductor, whereby the latter is cooled or heated. 


454,262. Incandescent Lamp Filament; Thos. A. Edison, 
of Llewellyn Park, N. J. Application filed Oct. 27, 1886. Carbon 
filaments for the incandescent conductors of electric lamps 
formed from the hard central portions of the roots of plants. 


454,270. Electric Current Indicator; Albert B. Herrick, of 
New York. Application filed Oct. 16, 1890. in a current indicator, 
a solenoid composed of several coils, a commutator to which said 
coils are connected for i the coils in series or in other rela- 
tion at will, an indica’ ing device controlled by the coil. and a 
scale marked in sections, the divisions of each section indicating 
one-half the number of units indicated by a like division on the 
following section. (See illustration.) 


451,275. Tubular Electric Conduit; Edward H. Johnston, 
of New York. Application filed Sept 15, 1890. A compound tube 
for electrical purposes, comprising two or more series of lengths 
of tubing of insulating material of differen t diameters and of con- 
tinuous cross section, one series of tubing being slipped within 
the series next larger in diameter and breaking joints therewith. 
and a cementing substance between each series of tubing, also of 
insulating material. 


454,294. Electric Are Lamp; Sam. W. Rushmore, of Brook- 
lyn, N. Y. Application filed Dec. 10, 1890. An arc lamp having 
carbons and means for controlling the same to establish an arc, 
said means consisting of a yielding follower upon one of said car- 
bons, but normally held from movement away from the arc, a 
fixed coil or magnet, an armature for said coil, and a connec- 
tion between the armature and movable carbon, whereby when 
the coil is energized the yielding follower is compressed and the 
carbon is raised. 


454,295. Electric Arc Lamp; Sam. W. Ru:zhmore, of 
Brooklyn, N. Y. Application filed Feb. 16, 1891. A feeding de- 
vice for arc-lamp carbons, Same ng oe a swinging or reciprocat- 
ing frame moved in one direction by a magnet to establish the 
are and moved in the opposite direction by the operation of a 


No. 454,336.—DyNAMOoO ELECTRIC MACHINE. 


shunt magnet or coil, anda clutch consisting of two rollers car- 
ried by the frame, one of said rollers being movable toward and 
from the carbon. 


454,313. Electric Apgauntee for Treating Deafness; Geo. 
F. Webb, of Jefferson, O. Application filed April 21, 1891. n ap- 
paratus for treating deafness, comprising a battery, a belt, an 
electrode supported on the belt and contacting with a person, an 
electrode shaped to fit the ear, and connections between elec- 
trodes and the battery. 


454,336. Byrgue Electric Machine; Rudolf Eickemeyer, 
of Yonkers, N. Y. Application filed June 15, 1888, In a dynamo 
electric machine ha ng a cylindrical armature an exciting 
helix or helices for directly polarizing said armature and a sur- 
rounding magnetic shell or casing consisting of a main central 
section and cheek pieces hollowed to correspond to the cylindrical 
form of said armature and bolted to the sides of said central sec- 
tion. (See illustration.) 


454,338. Electric Telegraphic Apparatus; Sam. Van 
Buren, of Brooklyn, N. Y. Application filed Jan, 12, 1891. A polar 
telegraphic instrument consisting of a pair of mnin-tine poles 
having oppositely disposed core poles at each end of said coils, in 
combination with a pivoted magnetic core carrying a pair of mag- 
netic contacting arms located between the opposite poles of said 
main-line magnets, said Serene core being permanently magnet- 
ized by a local coil included in a local battery circuit. 


454,344. Electric Block System for Railways; Aug. H. 
R. seater. of South Easton, Pa., Assignor by direct and mesne as- 
signments of two-thirds to Wilson B. Solliday, of same place, and 
Elijah B. Cornell, of Philadelphia. Application filed Feb. 11, 1890. 
In an electrical block system for railways, the combination with 
a pendant contact lever carried by the locomotive of contact 
pieces provided with two flanged plates insulated from each 
other, and placed diagonally with reference to the track rails, 
aoe adapted to be engaged by the contact lever of the locomo- 

ve. 


454,430. Method ot Making Binding Posts; Edwin T, 
Greenfield, of New York, Assignor to the Interior Conduit and 
Insulation Company, of same place. Application filed Dec. 16 
1890. The method of making connecting and supporting bloc 
for electrical purposes, consisting in forming a block of insuli 
ing material with recesses conforming in shape and position | 
the terminals to be supported by said block, and then filling 841. 
recesses with melted metal and allowing the same to harden an 
to remain therein. 


454.437. Ourrent-Collecting Device; Rudolph M. Hunter, 
of Philadelphia, Pa., Assignor to the Thomson-Houston Electric 
Company, of Connecticut. Application filed Dec. 18, 1889. A on 
lector arm for an electrically propelled vehicle formed of a tube o 
gradually decreasing diameter and provided with an aperture 
throughout its length, combined with a grooved contact device at 
its smaller end and a socket piece or holder at its larger end. 


454,443. Electric Arc Lamp} John E. McAuley, of Chicago, 
IlL, Assignor of one-half to Thos. F. Vaughn, of same place. Ap- 
plication filed Avril 21, 1890. The combination with | ; 
negative wires of a magnet connected to the positive wire an 


positive and | 


naring a spring-pressed al mature, an arm connected with the } 


negative wire, a pin in the armature, and a pivoted lever for 
forcing the pin in contact with the arm, and the armature in con 
tact with the magnet, thereby shunting the current. 


Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since | 
—can be had for 25 cents. Give date and number of patent desired, 
and address The W. J. Johnston Co,, Ltd., Times Building, N. Y. 
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ENKINS BROS: “FALVES. 
very valve tested and warranted, all parts interchangeable. 
Nothing but. best Steam Metal used in the manufacture. 
Keyea Stuffing Box and Disc Removing Lock Nut. 

I 8 used only in the Jenkins’ Bros. Valves. 

Ngne are genuine unless stamped with “ Trade Mark.” - 
hould you order INSIST on having Jenkins’ Bros. Wales 


THE E. S. GREELEY & 36,,. 


5 and 7 Dey Street, New York, 





_ ALPRE: D E. MOORE, | 


MANUFACTURER OF 


INSULATED BLECTRIC WIRE, 


FLEXIBLE -CORDS and CABLES, 


200 and 202 N. ‘Third St., Philadelphia, Pa. 
Western Agent, G. A. HARMOUNT, 149 Wabash avenue, Chicago, Ill. 


THE PACKARD HIGH-GRADE INCANDESCENT LAMP 


NEW YORK & OHIO COMPANY. 












. Pith 
oe 













‘105 Milk St, 




























oe. See a en Electrical Supplies of all Kinds. 
* =e , ‘ age : ae 
MASSACHUSETTS ELECTRICAL ENGINEERING (0),)). srs. ears -coweravonion | 
STONE AN EBSTER, MANAGERS, 
4 POST OFFICE SQUARE, BOSTON. TEST | ELECTRIC LIGHT TOOLS, 
Reports, Specifications, Designs, Expert Exar AND POWER 
nations Expert Superintendence. Testin i action SE SUPPLIES. Ero, 
















OF 


THE SUN DOES NOT SET 


Simplex Wires. 


Wherever the Best Insulation is Wan 
in North and South Americ in Europe, ee 
Asia and the Islands of 


B. D. BRAIDED WIRE. 
THE POPULAR WIRE FOR INCANDESCENT WORK. 


SAFE AND RELIABLE. 


NEW YORK INSULATED WIRE CoO. 


649 and 651 Broadway, New York. 


; R. EB, GALLAHER, 
B. W. DOWSE, Gen. Supt: J. W. GODFREY, Gen, Man. 
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Catalogues or ordering articles} For all Purposes. 


d Nat Plat Purchased. 
advertised in our columns will do BAK A Rc Kent & C0. 408-414. New. Sereey 


flroad Ave. « Newar 


us and our advertisers ‘both a JESSE JONES & 6O.,; 


great favor by mentioning that 
H ARDWARE Made of Wood. 


they saw the advertisement in No screws or 


nails used to work 
THE ELECTRICAL WORLD. | SHELF BOXES | =~ 
_——_—————— your shelving 
Paul H k, Mfr. of El 1 . 
anf Light Machetes,’ tie perimental works 615 Commerce St. Phila. 
specialty. 191 and 193 Worth St.. N. Y __ Send forcircular and list for circular and list oft references. — 


CONDENSERS. 


William Marshall Mfr. Elec. Condensers. Stan 
ards a Specialty. Rooms 2 and 4 University Buildin 
cor. Waverly ana ae. VE eres SN, Bee Places, N. Y. 
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CONNECTORS AND TERMINALS 


For Electrical Purposes. 
For all Electrical Purposes. Inca cent Lamp 


ndes 
and Out Out Terminals for all makes of amon. | RUGENE MUNSELL & CO., 


The 0. MoIntire Oo., 13 & 15 Pranklin 8t. Newark, N. J 


LEAD ENCASED CABLE. 


Double Conductor No. 18 B. & S. 


Cents per Foot 


Insulation warranted. 
oe FOR SAMPLE TO 


TATHA & BROTHERS, 
225 3. Fiteh ‘St. Philadelphia, Pa. 


gm, _ Shepard's New & 
8 Serew-Cuiting Foot Lathe. Have balanced spindles and bal 


#@ Foot and Power Lathes, Dri!) anced tables. 
¢ Presses, Scroll-Saw Attach- Write for Prices and Desecri; 
a Dae pane Chucks, Mandrels, Twist tion—it will pay you. 


etc. 
z Sotiien = Se trial: athens S. ber The Norton & Jones 


© ment. Send for catal moot v Machine Tool Works 
e 
G fits for Amateurs or PLAINVILLE, CONN, 


wee nee qa Agt. anufacturers of Machine Tools 
and Special Machinery. 


HaRD FIBRE is the only INSU- 
LATOR that is as tough and strong as metal. 


We manufacture it in all Special Shapes. 


ALL PERSONS SENDING FOR} 


218 Water Street. New York. 


THE NORTON DRILL‘ 


For Tight, Sensitive and 
Rapid Driding. 
1, 2.3, 4 or more Spindles. Sens 
tive or Automatic Feed. 
To drill from 0 to \&-inch hole 
The latest and best. 


Most convenient, sensitive ano 
durable drill on the market. 





DELAWARE HARD FIBRE CO. 


Wilmington, Del., U. S- A. 
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The “‘Gonda” Cell. The “Cylinder” Cell 


DA MARK. 


These cells are the Only Genuine Leclanche Batteries made in the United States, 
and the best made in the world. 

Do not be imposed upon by imitations ! ! Buy only the genuine, and refuse to take any cell 
unless it bears the Trade Mark ‘‘ Gonda.” f 

If your dealer does not keep the genuine batteries, send to us for circulars and prices, 


TRADE 


THE LECLANCHE BATTERY CoO., 


tlt to #7 East (3tst Street, New Vork. 
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STILWELL’S PATENT 


FEED-WATER PURIFIER AND HEATER 


(HORIZONTAL STYLE.) 


~ |Removes all Impurities. Entirely Prevents SCALE in: Steam Boilers. 


CATALOGUE ON APPLICATION, 


STILWELL & BIERCE MANUFACTURING co. 


DAYTON, OHI 


VULCANIZED FIBRE. 


THE ONLY ORIGINAL SUBSTITUTE FOR HARD RUBBER. 


\dopted by the leading Electric Light Companies and Manufacturers of Electrical Appara 
tus in the United States and Europe, being a better non-conductor, lighter an 
more durable at half the cost. Send for coMP a and Price-List. 
VULCANIZED FIBRE C NY, 
Wilmington, Del. New Tork: Office, 14 Dey Street. 


@ \ 9) EMPIRE CHINA WORKS, 


144-156 Green 8t., Greenpoint, Brooklyn, E, D,, N. Y, 


Porcelain Electrical Supplies 


FOR INSIDE AND OUTSIDE WORK. 


Insulators and Knobs, all sizes. from \% inch to 2 inches, Push 
Cleats, Circuit Breakers, Conveyors, Switch Bushings, Battery Poet 
Battery Rings, Mouth Pieces for peaking Tubes, etc. 


EUGENE F, PHILLIPS, President. W. H. Sawyer, Sec’y and Electrician. 


AMERICAN ELECTRICAL WORKS, 


PROVIDENCE, R.,. I. 


Manufacturers of Patent Finished 
ELECTRIC LIGHT WIRE, 


Magnet bet Office and Annunciator Wire, Rubber Covered 
Wire, Lead Encased Wire, Telephone and 
Incandescent Cords. 


FARADAY CABLES. 
New York Office, 10 Cortlandt Street, 


P. C. ACKERMAN. Agent. 


No. 00 Screw Machine, Bench, No. 1 Screw Machine. No. 2 Screw Machine, No. 3 Screw Machine, 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY +0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
(ear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES, 


Laight & Canal Sts. [Catalogue sent on Application. J NEW YORK. 
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ESTABLISHED 1820. INCORPORATED 1891 


The Hanson & Van Winkle Co., 


MANUFACTURERS 


NICKEL & ELECTRO PLATERS’ MATERIAL 
Nickel Plating Outi 


From $20 upward. 
DYNAMO-ELECTRO MACHINES 


Vor all purposes. 


The New H. & V. W. Dy- 
namo Machine, 
In sizes from No. 1 to No. 5, 
FROM $100 TO $500. 


These machines will be placed on 30 days 
trial with responsible parties, and if not 
satisfactory may be returned at our ex- 
pense, 


81 Liberty St., New York. 
35-87 South Canal St.,Chicago,I11. 
219-221 Market St., Newark, N.J « 











Fol 
Clutch Works 


ay eenren © 


EASTERN OFFICE: 

8 Cortlandt Street, NEW YORE. 
cmnane OFFICE, 347 The Rookery 
KANSAS CITY: 1221 and 1228 UnionAve 


ELEOTRIC LIGHT PLANTS 








Send for new Catalogue, Power Trans- 


pe, 
COPYRIGHTED BY H. we HILL. mission Machinery. 


THE ELECTRICAL WORLD. 


PLATING 


BELT DRESSING 


We Warrant it Fully. 


ALEX. HENDERSON, PRESIDENT. 


June 27, 1891 


SUPPLIED ALL SHAPES 


SCRAPS BOU' 


Chas. $. Platt, 


29 &31 Gold St., N. Y. 





DIXON’S 


AND LEATHER PRESERVATIVE. 
PREVENTS SLIPPING AND PRESERVES THE I. EATHER. 
Send for Circular and Testimonials, 


JOS. DIXON CRUCIBLE CO.., Jersey City, N. J. 











JAMES L. DOOLITTLE, SkEc. aND TREAS 


eset treet Sori Maine Electrical Improvement Co, incorporate, 


OF BRUNSWICE, MAINE. 


Manufacturers of Improved Electric Light, Power and Railway Apparatuses and Promoters of 


Engineering Enterprises. Plans and Specifications a Specialty. Electrical Tests and Reports made. 


New York Office, ELECTRICAL EXCHANCE BUILDING, 
THOMAS J. FAY, General Manager, 


For Electrical Purposes. 
SILK FOR INSULATING FINEST VE. =—OOOOOO 
seers KARTAVERT 


WILLIAM RYLE & CO., 54 Howard Street, New York City. 


VULGABESTON. 


uicanizeo Aseestos 
Manufactured by ps mean co. annie CONN. 
FOR ELECTRICAL INSULATION. 
Furnished in sheets, tubes, moulded forms of any shape. 


FIELD MACNET SPOOLS, 


20,000 NOW IN USE. 


VULCABESTON PACKING, 


For Steam, Water, Acid and Gas; in Sheet Wick, Round 
) and Gasket Forms of any shape. 


<4 ©” H.W. JOHNS W'FS CO., 87 MAIDEN LANE, NEW YORK, 


SELurI3 GS AGENTS. 


ue Mucha EQUIPMENT C0, 


LEWIS BLOCK, PITTSBURGH, PA., 














Engineer Salesmen and Contractors. 


The ‘‘ kin Tong,’’ 


ELECTRIC TRACTION PLANTS, Etc. 
Specialty: “Common-Sense” Line Work and Devices. — 


————BELEcCtTR«I=-—— 


COMBINATION 
INSULATING 
. JOINT, 
Ty) KEY SOCKETS, 
KEYLESS SOCKETS 
WALL SOCKETS. 











Single-Pole Switches, 
Douhble-Pole Switches, 
(tas Attachments, etc., ete. 





STAR BIBHCTRiI=s Co.-, Philadciphia. 
Boston; Redding Electric Co. New York: W. H. Gorcion & Co. Chicago: IU, Material Co. 
eee ee aD 

















THE BEST SUBSTITUTE FOR HARD RUBBER. 


A HARD AND FLEXIBLE FIBER. 


IN SHEETS, RODS and TUBING, FOR ALL ELECTRICAL PURPOSES WHERE 
PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS. 


THE KARTAVERT MANUFACTURING CO. 


WILMINGTON DBL. 


sesr FRICTION PULLEYS AND CLUTCHES rox 






“5 ) The D, Frisbie Co,, 


111 Liberty Street, New York. 


—lThe Consolidated Fruit Jar Co. 


: © 
' = 
x Manufacturers ot endless varieties of || > ; 
= : . a 
“> Metal Goods, in fact anything D < 
oO é ms 
52 from any kind of metal. z* 
x ~ ~P = 
= 45 
SEND DRAWINGS FOR ESTIMATES. = ” 
3 m 
tu 
2 |x 


CONTRACT WORK. 








NOINTERMEDIATE GEARING 
SLOW SPEED 


ARMATURE. ,<t* 





FOrLTrI 


ow :tnHR 


BAXTER - RAILWAY - SYSTEM 


¢ COMPLETE EQUIPMENTS 


<® SLOW SPEED STATIONARY MOTORS 


FOR ALL PURPOSES 


THE BAXTER ELECTRIC MOTOR COMPANY. **°"Sacccore™ BALTIMORE, MD. 





| ve 


| 
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YOUR BUSINESS CARD 


and Get Our Catalogue: 
and Trade Discount Sheet 


Redding Electric Go., °°° me oo 


41 FEDERAL STREET, BOSTON, 


Correspondence Solicited. 


rae BEST YET. 


Electrical Supplies and Specialties. THE “MODEL” SHA ADE HOLDER 


re the manufacturers of this attrac- 


. a We a 
= mn tive and t thoroughly practical Holder, which 
¢ well deserves its name. We also make 


everything in the line of 


BRASS WORK 4 


: J ' Required in the production of 
Redding Watchman's Register, | _ tem morse 


Including Brass, Bronze and Iron ‘ 


N. E. S E LLI NG AG E NTS We solicit Correspondence and Samples for Estimate. 


STAR | ELECTRIX SPECIALTIES, STEELE & JOHNSON MFG. CO., 


THE THOMSON-HOUSTON 


Sockets Incandescent Lamps 


IN SIMPLICITY OF DESIGN, 
MATERIAL AND FINE FINISH 


ARE UNEQUALED. 


NWO FIBER. 


MANUFACTURERS OF 











Direct Contact in Base of Lamp. 






Porcelain Base in Key and Keyless Sockets. 


THOMSON-HOUSTON ELECTRIC 0., 


620 ATLANTIC AVENUE, 
Bos TON. “= MASS. 
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QUIRE MUSIC 


of the highest heavenly order is none too good to praise the 


“WARD” ARC LAMP. 


By the way, were you ever trapped into spelling ‘choir’ as the exclusive 
word for a chorus? 


DO NOT BE TRAPPED, | 


, but buy | 
THE “WARD” ARC LAMP 
This lamp is absolutely the best for direct-current, alternating-current 
and street-railway circuits of high or low pressures. The “Ward” lamps 
are wound to pass 6%, 8 or 10 amperes, as desired, and when burning two in 


series in circuits of 100 to 120 volts give a perfectly steady and beautifully 


clear light. Order from 
THE ELECTRIC CONSTRUCTION & SUPPLY CO., 


I8 CORTLANDT STREET, NEW YORK. 


Western Office: Phenix Building, Chicago, Ill. ESTABLISHED 1881. 


ER A A TR ON A TT LCC A A 
— 


“<FAN MOTORS» 


ONE-EIGHTH HORSE-POWER, 








FOR 





—— 


Alternating Current Circuits, 


Place Orders Now. Ready for Delivery. | h 


EXCELSIOR ELECTRIC COMPANY, 


No. 115 Broadway, New York. 












WESTERN OF FICH: 425 ROOKERY, CHICAGO. 
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ELECTRIC MERCHANDISE CO. 


The Only Company in the United States dealing in 


ELECTRIC RAILWAY SUPPLIES EXCLUSIVELY 


11 ADAMS ST, CHICAGO. 


Send for our New Catalogue. Ww. R. MASON, General cere 


LAMINAR FIBRE. _ 


A perfect substitute for hard rubber for insulating and mechanical purposes. Thoroughly homogeneous and practically indestruct- 
ible. Furnished in sheets or tubes ot various lengths and thicknesses; can be cut, turned or drilled into any desired shape. Will take 
a very high degree of polish; is also a perfect bearing for light running machinery. 


LAMINAR FIBRE COODS CO., 180 Summer Street, Boston, Mass. 
The Best Belting in the World for Running Electric Railway Plants 


IS THAT MADE BY THE 


CHARLES MUNSON BELTING CO. 
It is Unequaled for Strength, Durability and Economy. 


CHICAGO : 22, 24, 26, 28, 30, 32, 34 and 36 South Canal Street. PITTSBURGH. NEW ORLEANS. NEW YORK: 44 Dey Street, 
PHILADELPHIA: 3 and 5 North Fifth Street. 


JULIEN STORAGE BATTERIES, 


MANUFACTURED BY 


THE CONSOLIDATED ELECTRIC STORAGE CoO. 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


For Agencies and Licenses, address the Company: For Batteries, address the Company: 


120 Broadway. N. Y. | 926 Drexel Building, Philadelphia, Pa. 


DOUBLE-CARBON LAMPS 


Afford the Only Reliable and Efficient Means for 


ALL-NIGHT ELECTRIC LIGHTING. 


All Other Devices are Crude, Expensive, and Unsatisfactory. 








THE BRUSH ELECTRIC COMPANY 


Has established its broad foundation patent for Double-Carbon Arc Lamps, No, 219,208, 
having won four distinct infringement suits in the United States Courts, two of them on final 
hearing, the decisions being rendered by Judges Gresham, Blodgett, Brown and Ricks. 

The public is warned against the use of infringing lamps or any crude substitute for the 


Brush invention. 


Are Lighting Apparatus, 
fLlectric Motors and Generators, 
Alternating-Current Apparatus, 
Inecandescence Lighting Machines, 
Carbons for Arc Lighting, etc., etc., ete. 


THE BRUSH ELECTRIC CO., CLEVELAND, 0, 
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LLOYD & PAXTON, Limited, wo. 2 waist; Néw York city, 


Manufacturers of 


STORAGE BATTERIES. 


This firm isenabled by the introduction of machinery throughout the manufacture of secondary batteries to supply a vastly superior article at half the price charged by any other company 


re IRON CASTINGS FOR ELECTRICAL PURPOSES. 


ae 
PPh eer 














oe i 
Paes 
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We cast Dynamo Magnets of a special mixture of iron that gives much better electrical results than 
ordinary castings. Also small castings for Electrical Work, and castings, large and small, for all pur- 
poses, of finest quality. OUR PRICES ARE LOW. We run four large cupolas constantly, melting 
about 40 tons daily. Correspondence Solicited. 


SESSIONS FOUNDRY CO., Bristol, Conn. 


- —_—$—_—$—$—— ———————————————————————— 


STANDARD ELECTRIC SUPPLY COMPANY 


180 Summer Street, Boston, Mass. 


AMMETERS. VOLTMETERS. 


SOLAR CARBON BRUSHES. SOLAR ARC CARBONS. 


Flectric Gas Lighting Supplies. Electric Hallway Supplies 




















wiR E: 


TARE. SOLAR CARBON BATTERY PLATES, SSVW 2 PCELES. 








PATENTS FOR E_LLECTRICAL |NVENTIONS 


THE W. J. JOHNSTON COMPANY, LIMITED, 


has had an experience of seventeen years in Electrical Journalism and Patent matters. Its Patent Department—in which only business connected with Patents is 
transacted—was established as a separste department nine years ago. Each succeeding year has brought a larger and larger number of new 
clients and also an increasing number of cases from old clients. These facts speak for themselves and for the quality of the work done, and need no comment. 


EBLuEBECTRICAL CASES A SPECIALTY. 

The Patent Department makes a Specialty of Electrical Cases, and the Facilities for this class of work are Unsurpassed. The specifications and 
drawings complete of every Electrical Patent issued by the United States Patent Office, thoroughly classified, enables the manager to make just 
about as thorough an examination in his own office as can the Examiners at Washington to determine the state of the art, novelty or patentability 
of an invention, and the patents are always at the disposal of clients. 

The Delays Saved by being able to refer at once to patents cited by the Patent Office—instead of having to wait to obtain copies of the same from Wash- 
ington—are oftentimes of the utmost importance to the inventor, and in part explain how it is that the Patent Department can ‘*push’’ cases to allowance 
without in any way sacrificing thoroughness of work. 

THEE AIM OF THE PATENT DEPARTMENT 
is not to do the Cheapest work, but the Best. Electrical cases, however, being its specialty, and having every facility for the prompt and efficient transaction 
of this class of patent work, it can and does prosecute applications for electrical patents at exceedingly low rates for the class of service it renders ; in fact, the 
effort is to combine First-Class Work with Reasonable Charges. 


Inventors and others are invited to call personally and see the Manager of the Patent Department regarding any cases they *may contemplate placing ‘in his hands. No charge is made 
for such consultation nor for advice by mail. Correspondence solicited. Address all communications and make drafts, postal money orders, etc., payable to 


THE W. J. JOHNSTON COMPANY, LIMITED, TIMES BUILDING, NEW YORK. 


C. & C. ELECTRIC MOTORS and DYNAMOS. 


Dynamos in all sizes, of same 
design and dimensions as the stand- 
ard motors. 

Equipment of Mines, Factories, 
Machine Shops, Office Buildings with 
Complete Electrical Plants for Light- 
ing and Power. 











Electric Motors in all standard 
sizes for operating Elevators, Pumps, 
Printing Presses and Machinery for 
general manufacturing purposes. 

Electrical Mining Machinery of all 
kinds, Hoists, Tram-cars, ete. 

Electric Blowers for Ship Venti- 
lation, Fan Outfits. 

Electric Plants for Pumping 
Church Organs. 





Ane) 





~ 
S 
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New England Office, 63 Oliver Street, Boston. 
Philadelphia Office, 38 8. Fourth Street. 
Chicago Office, Phenix Building. 

San Francisco Office, 35 Market Street. 


THE C. & ©. ELECTRIC MOTOR CO., 402-404 GREENWICH ST., N. Y, 


Over 10,000 Motors in actual operation. 
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TEE: WA TION AL. 


TRANSFORMER SYSTEM OF INCANDESCENT LIGHTING. 


it will pay you to throw out vour present Transformers and substitute our make. 


They are the most EFFICIENT (95.2 per cent:) 
‘They are absolutely SAF'H. 
Their regulation is practically PERFHCT 








[= ANSEORMER SYST IY @ 
| 


meV Yih 3S emmmalsV/16) the pea 
Yo PATENTED 
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GROUNDED CIRCUITS. 


a 


NO MORE ACCIDENTS FROM 
‘SHHATAC-MaAaOS CAL TAN 
uO SHHONIN LNAYNd AAOW ON 


-GC.PLAMPS, 
4 of J 


| 


TRANSFORMER ON POLE, SHOWING NATIONAL SAFETY FUSE BOX. 
COMPLETE OUR APPARATUS COMPLETE 


Central Station Equipments | #/evesT EFFiciency, Direct Current System 


MECHANICALLY AND ELECTRICALLY. 





— FOR— 
yoR We Guarantee its operation and 


LIGHT OR POWER DISTRIBUTION. —PROTECT OUR CUSTOMERS.— | ISOLATED LIGHTING. 


NATIONAL ELECTRIC MFG. C0,, Eau Claire, Wis, 


GEO. B. SHAW, General Manager. 





AGENTS: 
NEW YORK,N.Y. National Electric Mfg. and Const. Co., Elec. Exchange Bldin mAnsas COT Ws WHO. .... ccc rccecccccccesvccccsorsessesosssesececs mas Wolfe, 515 Main St 
BOPSFALO, N. Ni 64 dank nenekaddednedbewatebas Litile  Momonalé & Oo., 141 Bast Tenses St. ot. AUL, MLNN ies sabe sedéeaseeesenss The Flectrical Bagineering an’ supply Co 
Ca. ©, . nccnencess0ceresecensceccenes saene MO - Gray, 12 ah ates of Comme DETROCT, EE 2 nce sccheden ere sehen coseunadeccedeged seneael wom mores gl ectrie Co. 
W ASHIEUNGTON. De © ..ice.cceee sesee © ssecccene cossacsen-ceelse Ne Oox, 16 Fifth St. i a ne e Wo m Electric Co, 
PHILA DELBCHIT Ay, PB... occ cccce cccceesscccesame ee Oe ME, Blanchard, Girard ssiidint -| DE WIN NIE Pad. MAN... on:  dinapsou-Oavis’ Blectrical ‘amsceten Go 
SAN FPRANOISCO OCA,, Rioaat Wlectras s ve siopme eat Go. 
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GRIMSHAW W HITE CORE 
WIRES, CABLES, TAPES 2 COMPOUND 


“THE NATION’S CHOICE.” 


NEW YORK INSULATED WIRE CO. 


SOLE MANUFACTURERS, 


649 & 651 Broadway, New York. 78, 80 & 82 Franklin St, Chicago’ 


EL 


g IMPROVED GRAVITY BATTERY, 


Gethins Electrical Mfg. Co., 
BOSTON, MASS. 


The Special Cravity for 


| CHARGING STORAGE CELLS TO RUN | 
| PHONOGRAPHS. 
SEWING MACHINES 


























Manufactured only by 
620 Atlantic Ave., 


This Battery Used for 
. FIRE-ALARM TELEGRAPHS, a 
POLICE SIGNAL WORK, 
RAILROAD SIGNAL WORK 
BURGLAR ALARMS, 


TELEGRAPHING, 
ELECTRIC CLOCKS, Etc. 





| ROTARY FANS, 
| TURN TABLES, 
|. SMALL_CANDLE-POWER LAMPS, Etc. 


E. M. F., 1.1 volts. Int. Rest., about 34 ohm. 


E. M. F.,1. volts. Int. Rest., 3 ohms, 
Current, from 1 to 1% amperes. 
Clean, Cheap and Effective. jy ONE TRIAL will convince you of its Merits 
WILL RUN ONE YEAR We also handle 25, 75, 125, 150 and above ampere-hour 
Storage Cells for all kinds of work, in rubber or 
WITHOUT REN EWAL s ae ne Gilass Cells. Also a General Line of Supplies. 
SHIND FOR CIRCULARS Patented Nov. 27, 1888. SEND FOR CIRCULARS. 


Ww ARNING TO THE PUBLIC. 


alvanic battery called the ‘‘Hussey Battery”’ has been put upon the market and is being sold, which we are advised embodies the invention upon which we have 
semared protection by Letters Patent. 
This is to warn the public against the manufacture or use of ga] vanic batteries employing a porous cup with a zinc electrode dipping into the cup, as secured to us 
by Letters Patent, as it is our purpose to enforce our rights under the said Letters Patent, and to prosecute all infringers of the same. 


GETHINS ELECTRICAL MANUFACTURING CO., 620 Atlantic Ave., Boston, Mass 


The ELEKTRON MANUFACTURING CO, 


79 and 81 WASHINGTON ST., BROOKLYN, N. Y., 





MANUFACTURERS OF THE 


PERRET ELECTRIC MOTORS AND DYNAMOS. 


Automatically Regulated, Unexceled in Simplicity and Durability. 


LAMINATED FIELD. MAGNETS. 


7. 





HOGI EFFICIENCY. 
LOW SPEED. 
| FOLL POW ER. 


Motors of all Sizes for all Purposes. 


Factories punisced Throughout with Electric Power. Dynamos for Isolated Electric Lighting. 
Plants. Moisture-proof Motors for Mining. 


SHELLING AGHIN 11'S: 
ei J. Renz, 95 E. Fourth St. 


WASHINGTON, D. U. Burkett & Ci M08 N. Y. Av 
P Il, ar P HI ‘ Pe ns ca Oe hee thine Ge o., 29 North Seve nth St OHIOsGO” ILL, The ‘icine al Engineering Co,, 320 Dos wrborn St, 
NEW ORLEANS, J,4., George Baqaie, 140 Gravier St —_ 








JUNE 27, 1891. THE ELECTRICAL WORLD. xi 


—— 


C.&C. FAN OUTFITS. 


THE OLDEST and BESIL. 











The Season of 1891 Marks the Fifth Year 


since the introduction of the 


ec 


C.AC. FAN OUTFITS. 





, 110-Volt Fan Outfit. Back View. 


110-Volt Fan Outfit. Front View. 


Thousands in Operation in every State and 
Territory in the Land. 


With each season some im- Wound for any Direct Current 


provement, either electrical or Circuit. 


mechanical, has been made, un. 


til the machine as placed this 


Finished in Dipped Brass, 
Polished or Nickeled. 


year on the market is absolutely 
without defect. 





500-Vou:it ran Outfit. 


For Electric Railway and Power Circuits we are this Year Ready to Supply a Fan Outfit 
Designed Especially for High-Potential Circuits. 


OFFICES: 
BOSTON, 63 Oliver St. 
CHICAGO, Phenix Building. 
DENVER, 1316 Eighteenth St. 


CINCINNATI, Cincinnati Electric Light i osacme 
Company. B ) 


____° ST.LOUIS, 411 N. Eleventh St. 
ee, SAN FRANCISCO, 35 Market St. 


AND 


WASHINGTON, 609 Twelfth St. Constant-Current Fan Outdtt, 





14 H. P, Motor for Operating Ceiling Fans. 


C. & C. ELECTRIC MOTOR CO,, 
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Established 1873. 


Thoroushiy Vitrified. 
WromrsA baeorbent. 


R. THOMAS & SONS, - 


PORCELAIN - SPECIALTIES 


BLECTRICAL PURPOSES.’ 


| Machine Shop fully Equipped for Making Dies 
of Difficult Patterns. 


Send for Illustrated Catalogue and Price List. 


EAST LIVERPOOL, O. 


ExXarci. 











If You Need a “New Water Wheel 
BUY THE BEST 


SD E 5 
THE OLD RELIABLE TURBINE 


Write for our New Illustrated Catalogue of 1891. 


__ THE LEFFEL WATER WHEEL & ENGINE co. SPRINGFIELD, 0., U. S.A. 





50 to 90% Saved im your “on Bil. 


Purity Oj1L FILTER. 


1,500 IN USE. 


We have outgrown our knee breeches. We purify through water 
all impurities precipitating. 





Victoria, B. C., May 20, 1890. 
Purity Om FILTER MFG, Co.: 

GENTLEMEN : Your filter gives the highest satisfaction. It accomplishes 
more than you promised. The saving in oil since we set it up in our works 
two months ago has paid for the filter. This marked saving is explained by 
the fact that on oil consumed by us there is a he ~ import duty, and 
freights from the East are also very high, so that in saving one-half the oil 
we save on freights and duties as well. Yours truly, 

ELECTRIC TRAMWAY - LIGHTING CO.,@ 
D. W. Higgins, M. P. P., President. 


We can refer to the following who are using the Purity Oil Filter: West- 
inghouse Elec. & Mfg. Co., Pittsburgh; National ee Tramway & Lighting 
Co., Victoria, B. C.; Mt. Morris Elec. Light Co., New York; Manhattan Elec. 
Light Co., New York; Waltham Gas Light Co., "Ww altham, Mass.; Edison Elec. 
Ill. Co., Boston; Ross Park St. Ry Spokane Falls, Wash.; Ottumwa Elec. Ry. 
& Steam Co., Ottumwa, Ia.; Cit zens’ Traction Co., Pittsburgh; Powellton 
Elec. Co., Philadel hia; Evansville Gas & Elec. Li ‘ht Co., Evansville, Ind.; 
( ‘*handier Elec. Light & Power Co., Ottawa, Canada; Citize ns’ G as ss ight & 
Heating Co., Bloomington, IIL; U tica Belt St. Ry., Utica, N. Y.; Ele ight 
& Power Co., Terre Haute, Ind.; Westinghouse Brake Co., W time rding, Pa.; 
Cincinnati Elec. L ight & Power C o., Cincinnati, O. 

You cannot make a mistake. Our GUARANTEE: ae the Purity Oil 
Filter for 30 days; if not satisfactory return at our expense. Send for circular. 


PURITY OIL FILTER MFC. CO., 105 First Ave., Pittsburgh, Pa. 


FOR 
| 














H. E. & C. BAXTER, 


MANUFACTURERS, 
i8 FULTON ST., BROOKLYN, N.Y. 





OUR NEW 


Mention this Paper. 





Inclose Business Card. 


The Leading English Electrical Journal, with the largest European 


sale of any electrical publication. 


THE ELECTRICIAN, 


A WEEKLY ILLUSTRATED JOURNAL 


a 
Industry and Science 





Electrical Engineering, 


“THE ELECTRICIAN” contains from week to week a very valuable series of Articles on 
bj ects of vitalimportance to all interested in the Theoretical and Practical Applications of 
ec trici ty to every-day use. The back issues of the Journal are recognized as a unique 

ore of valuable information and research. The Articles which appear in the ELEC- 
RICIA N are written by men of light and leading in the profession. 


Illustrated Descriptions cf new Apparatus, Processes, Installations, etc. 


Special Reports of Legal Cases in which Electrical Patents and Priorities are in 
dispute, 


By subscribing to ‘‘ THE ELECTRICIAN” you will be in touch with the thoughts and 
writings of the great Electrical Scientists of all countries, as well as with the great manu- 
facturing firms of the United Kingdom. 

‘THE ELECTRICIAN” is read wherever the English language is spoken, and is a me- 
dium of great value for Trade Announcements. All the Leading British and many of the 
principal continental firms utilize its columns for advertising their manufactures and spec- 
ialties, and American manufacturers who contemplate introducing their goods tothe Eu- 
ropean markets are advised toselect this influential medium. 


Published in January of each year, cloth, gilt, strongly bound, 
‘THE ELECTRICIAN” 


ELECTRICAL TRADE’S DIRECTORY 


AND 


HAND BOOK, 


The cheapest, largest and only reliable Directory published for the electrical and kindred 
trades throughout the world. 

Before ordering any other electrical: Directory obtain a copy of the last issue of the 
aoove and compare it with any similar publication. All leading electrical and engineering 
firms subscribe to and advertise in this Directory, and it is indispensable to all persons en 
gaged in the electrical and kindred trades. 

All particulars regarding subscriptions and advertisements to the above will be prompt- 


ly supplied by 


CATA es THE W. J. JOHNSTON Co., LTD. 


167-177 Times Building, New York. 





Holly Holly System of Underground Steam Supply, 


FOR STEAM HEATING AND POWER. 


This is no 
Experiment. 


The {system is in successful operation in {more 
than fifty cities and villages in this country. The 
“people like it, and the companies find it profitable. 
Particularly adapted to the heating of groups of 
college and other public buildings. 






Sectional View of a Line of Steam Mains, showing fou Pipe, , Wood Lor Covering, 
Anchorage, Variators and Street Angles. 


ELECTRICAL COMPANIES CANNOT AFFORD TO WASTE THEIR EXHAUST STEAM, which has a value of $3,000 to $5,000 
per annum for each 100 h. p. after having been used for generating electricity, and keep the idle men and boilers employed during the 
hours when not furnishing light, and at but little increased expense. For particulars address 


AMERICAN DISTRICT STEAM CO., Lockport, N, Y. 


we Nill la Moms TE 


5 FeO Bk or Oe 
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WESTINGHOUSE MULTIPOLAR STREET RAILWAY GENERATORS 
COMPOUND WOUND. SELF-EXCITING. 


Perfect Self-Regulation. 
High Electrical Efficiency. 


Slow Armature Speed. 


No External Magnetism. 





Self Oiling Bearings. 








Descriptive Catalogues of Generators, Single-Reduction and Gearless Motors, and Power Station Appliances furnished upon application. 
Correspondence on all subjects connected with Electric Railways is solicited. 


WESTINGHOUSE BHBLECTRIC & MFG. COMPANY, 


RAILWAY DEPARTMENT. 





Pullman Building, Chicago. PD TSBURGH, PA. 120 Broadway, New York, 
BRANCH BLOCKS. SAW YER-MAN LAMPS FOR EDISON CIRCUITS. 


10, 20 and 59% Ampere Capacities. i N F A N D f “ F f N T LA A Ps 
Mn : a ' 


i 


Any C€. P. Any Voltage. Any Base. 


COVERED CUT-OUTS. 


SINGLE LIGHT, 
MAIN LINE, 
AND BRANCH, 







‘ALL CONNECTIONS PROTECTED. 





Made of Superior Porcelain, and glazed or left 
unglazed so as to admit of being painted to har- 
monize with surroundine colors, 


SEE CATALOGUE OF AUGUST 1, 1890. 


SAW YER MAN ELECTRIC COMPANY, 


General Offices: 


\510- 534 West Twentv-Third St, New York, 


NEW ENGLAND OFFICE; WESTERN OFFICE: 


Atlantic Avenue, = Boston, Mass, 217 La Salle Street, »* Chicago, Ill, 
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BUY THE WE DON’T TAKE ANY 
COLUMBIA LAMP. CHANCES 
LONG LIFE. in ity ak a 
HIGH 


erriciency, + HUINOMIC INGANDESGENT LAMP & 


FREE OF' CHARGE. 
Maintenance of Because if: peu TH TT 
Candle Power. You will BUY IT. 


If you are in our territory, which comprises everything west 
MADE T0 FIT ALL SOCKETS. of and including Ohio, and are not already supplied. please 
inform us what vo'tage and. style of base you desire, and we will 


add another customer to our list. 
Send for Catalogue and Price-List. 


covumeia —Norihwester Electrical Specialy Company 


INCANDESCENT 


General Western Agents, 





LAMP CoO., 1017 Chamber of Commerce, Chicago 
1912 and 1914 Olive St., St. Louis, Mo. ™ 
New York ne NS Builaings Wow Work ity ¢. Co., Telephone Geo. L. Kirkham, Manager. 





EDISON GENERAL ELECTRIC COMPANY, 


EDISON SULLIING, . BROAD  GISESE, NEW YORK. 





NEW “ELECTRIC 
MOTORS. 


MINIMUM OF ATTENTION and REPAIR. 








Highest Efficiency. | m P| List Prices, Price tse 45% | | Independent Coils. 
| 1°12 40 = $22. co pea p a 
Slow Speed. | 16 60 ~~ $33.00 | Improved Lubrication. 
— | 1°3 | 100 | $55.00 — 
ed | , 
No Sparking.) 1°2 | 125 $78.75 — Mechanically Perfect. 


Send for Descriptive Circular to Nearest District Office. 


‘ DISTRICT OFFICES: 
Canadian District, Edison Building, Toronto, Canada. Paciie, Coast _ aries, Edison Building, 112 Bush Street, San 
Central District, 173 and 175 Adams Street, Chicago, Ill. Pacific Sevemotes District, Fleischner Building, Portland, Ure 
Eastern District, Edison Building, Broad Street, New York. Rocky Mountain District, Masonic Building, Deaver, Colo. ° 
New England District, 25 Otis Street, Boston, Mass. Soutbern District, 10 Decatur Street, Atlanta, Ga. 
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SIEMENS CABLES 











SUBMARINE, : TELEGRAPH, 
UNDERGROUND, 
TELEPHONE, <=: :: INTERIOR, 


ELECTRIC LIGHT. 




















Manufactured under authority of 


SITBIMERNS & HA DSK Fy 


BY 


THE EDISON GENERAL ELECTRIC C0,, 


AT THEIR SCHENECTADY WORKS. 


ESTIMATES FURNISHED ON APPLICATION, 


ADDHKESS 


WIRE DEPARTMENT, EDISON GENERAL ELECTRIC COMPANY, EDISON BUILDING, 


BROAD STREET, NEW YORK, 


OR NEAREST DISTRICT OF FICE. 


DISTRICT OFFIOCEB. 


CANADIAN DISTRICT: Edison Building, Toronto, Can PACIFIC COAST DISTRICT: Edison Bu Bite ng; 112 Bush 8t., ae n Francisco, Cal, 
CENLRAL DEI3SLAICL: Nos. 173 and 175 Adams onl Chic cago, Ill. PACIF(C NORTHWEST DISTRICr: Flei ‘= iaiog bie d, Ore 
EA3ZaN DI3Ta(cr: Edison Bu ilding, Broad St., ew York. ROCKY MOUNTAIN DISTRICT: Masonic a ‘ildin, Oar 

NiW ENGLAND DISIRICI: No. 25 Otis St., Boston, Mass. SOUTHERN DISTRICT: No. 10 Decatur St., Atlan -~ 7 
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ALL NIGHT ARC LICHTING 


WITH SINGLEH CARBON LAMPS 


Is THE SIMPLEST METHOD. 





The “ RUSSELL” is the only practical, simple, single-carbon arc lamp in the market, and is beyond question the most reliable lamp 
for all-night lighting. 
We are prepared to deliver these lamps in any quantity for any arc current from 4 to 10 ampére current. 


Foreign and Domestic correspondence solicited with Central Station managers and others interested in Arc Lighting. 
WRITE FOR CIRCULAR NO. 7. 


RwWwSsSsELL ELECTRIC COMPANY, 
85 WATER ST., BOSTON, MASS., U. S. A. 


AGENTS: 
B. & 8. ELECTRIC EQUIPMENT COMPANY, ILLINOIS ELECTRIC MATERIAL COMPANY, 


115 Broadway, New York, N. Y. 158 Fifth Ave., Chicago, Ill. 


I. S, SPENCER’S SONS, Guilford, Conn., NOWOTNY ELECTRIC CO., 


MAKE TO ORDER 
80 East Fifth St., Cincinnati, O., 


FINE GRAY IRON CASTINGS © "worscwixsnie. “*? Sematecturers and Dealers in 


Sound and Smooth BRASS and BRONZE CASTINGS and HARDWARE, ; : . 2 ' . 
Castings and Finished Articles for Electrical Purposes a Specialty. All kinds of Good Th Ings In Ele ctrical Su PP les, 


SAMPLES SOLICITED FOR ESTIMATES. Electrical Novelties, etc. 


—$—$—$ 


(ORNELL FLECTRICAL ENCINEERING (0. 
TAYLUR BATTERY | (iieemenesainera 
en a ee renee CONSULTING & CONTRACTING ENGINEERS. 


nit ‘ Cou. 506 Commerce Cerest,. Philadelphia: or nL Fish cR, ‘Denver, 
C HE E E Ng N 

ee: GEO. e Witreten, Carthoge, "Mo: Fe mg gl . A mo oo oe M Ee a a T a a QUI P M4 iz N T 0 7 a a 3 C T ad ¢ sey LWAYS S 
the Pacific Coast, Sacramento, Cal.; GEO. Baqu 1E, New Orleans; La Botr- 
TEAUX ELECTRIC FAN & MOTOR ae 376 Walnut Street, Cincinnati, Ou: 


MACON ELKcTRIC Con. & SUPPLY Co., 565 Mulberry Street, Macon, Ga.; 
sam R. noeeD. ree 0.; Ow EN & Hoop, Minneapolis, Minn., and 


MANUFACTURERS OF 


ON PAPER TUBING 


_ |ELECTRICAL CONDUCTORS 
That is ‘Abashney Fireproof, Waterproof. Perfect Insulation. 


Telephone Company 
































Hoom 27. 52 ana S4 New St., New York. 
How Made and How Used. ; Correspondence Solicited and Samples Supplied on Anulication. Agents Wanted, 


oe STANDARD THERMOMETER ne 
A Handbook for Amateurs and Practical Men. ae ELHOTRIOCAL, 





tema ae cece me een eens co ee eee es ster eee 


INDICATING AND RECORDING 
INSTRUMENTS, 


For Electric Light and Power Stations, Steam Plants, 





By ss. RR. Bottone, 
Author of ‘“‘THE DYNAMO,” etce., etc, 





: ; Water-works, Kilns, Ovens, and Kettles 
Cloth, 132 Pages. Numerous Illustrations. Price,$ 1.20 Cold Storage Warehouses, etc. , 
Continuously indicating and recordi t i h 
Copies of the above book, or of any Electrical work published, mailed to any address, / ture, Steam, Water or re Pressure, Height of ag inant Tet ee 
postage prepaid, on receipt of price. poses. Catalogues on application. 


‘ ’ ’ ms * ® r PEABO ’ s 
Address, THE W. J. JOHNSTON CO., Ld.,Times Building, New York| yew York omce 1 mee ane cae rene TS cortianat street, 





ae 


= ELECTRIC C0., aa 


MANUFACTURERS OF 


All Kinds of ELECTRICAL SUPPLIES. 
BLBCTRIC LIGHT and POWER SUPPLIES a Spay 


N.E. Agents for the Celebrated “HABIRSHAW’ Wires and Cables 


sa” SEND FOR CATALOGUE AND QUOTATIONS. 
FFICE and SALESR MS: 11 . 

rr —— ) AEE Senne Sereeere ENDORSED BY ALL FIRST-CLASS 

GUARANTEED THE BEST, FACTORY at BROOKLINE, MASS. ELECTRICIANS, 














we 


es 


S 


Sag iicuennar Loe 


JUNE 27, 1891. THE ELECTRICAL WORLD. Xvii 


MILLIKEN BROS. 


a6 9 
What every one says must be true. 55 Liberty St., New York. 59 Dearborn St., Chicago, Ill. 
MANUFACTURERS OF THE 


“Its LIGHTNING.” MILLIKEN PATENT POLE 


For Street Railway, Electric Light and all forms of Line Work. 
Universally admitted to be the best form of Iron Pole. 


Designers and Builders of Iron and Steel Roofs for Power Stations. 


CATALOGUE AND INFORMATION ON APPLICATION. 








ELECTRIC 
MOTORS, FANS, 


DYNAMOS AND NOVELTIES. 





That’s what everybody says of the action of our Double- Pole 
Switches. And it’s a fact. 


As to our 5 and 10 ampére Single-Pole Switches, manufactured 





under the original Ratchet Patent issued to Mr. C. G. Perkins 
Sept. 13, 1881, we maintain the same standard of excellence for 
which all our goods are noted. No other Single-Pole Switch on 


the market has anywhere near as great a break. Moreover, and 


HESE MOTORS (designed by Mr. W. B. Luce) 

range in size from the smallest—shown in cut—capable 
of running a fan or toy machine, to the larger motor, useful 
in running a sewing machine, small lathe, or other ma- 
chinery requiring a like amount of power. Especially 
adapted for the purpose of illustration. 


that’s a point worth considering, it has a double break. 
These switches are sold by all of the largest dealers in the 
United States and Canada, who will furnish prices on applica- 


tion. 





We have not cut down the stock in our Dove-Tail Cut-Out. No. 1, Small Motor. - Neatly made on ornamental iron base, nicely 


wens black, with gold stri ving, for driving toy machinery or fa 
Vhole height, 314 in. Price, $2.5 ’ “ 

No. 3, Fan Motor.—Motor same as 
No. 1, on high base with polished 
brass fan. Very attractive for show 
windows or table. Whole height, 61¢ in. Price, $3.50. 
| Electric Hand Fan. Patent allowed. 


Make a note of that, and if you wanta reliable Ceiling Cut-Out 








ask for the “ Dove-Tail.” 





Dynamo Electric Machine. Hand or Power. 


Castings, finished or unfinished, for Small Motors, with 
yarts complete and wire for winding same. Incandescent 
zamps, Batteries and Supplies. 


Th eG P e rk | n S E | e cir C Sw ic h Mig C 0 | Send for circular and prices. Discount to the Trade. 
5 as | 


Also Testing Apparatus, Galvanometers, Resistance 
; Boxes, etc., etc. 
BOsx 815, 


ER Sy: eae E. Ss. RITCHIE & SONS 
| BROOKLINE, MASS. 





TIoLMES, Booto & Havvens. 


25 PARK PLACH, NEW YORK, 


MANUFACTURERS OF 


BARE AND INSULATEHD WIRE. 


, ‘ ’ Flestric Light Line Wire, handsomely finished, highest Conductivity. Copper Magnet Wire, Flexible Silk, Cotton, and Worsted Cords o 
incamannens tao’ tl ou id and Fiat Copper Bars tor Station Work. ‘insu! ted Iron Pressure Wire. ; . 








PATENT “K K” LINE WIRE 


FOR ELECTRIC LIGHT, ELECTRIG RAILWAYS, MOTORS, TELEGRAPH AND TELEPHONE USE. 


Agents for the Washington Carbon Company. Carbons for Arc Lighting. 
FAOTORIHS WATHRBURY, CONN. 
THOS, L, SCOVILL, NEW YORK AGEN%4, 
































-SOCKETS 





UM BOER a 
‘fe Dnves cu? ws 6 RUBBER \~ 
- —wawevonse NED heave. $e AE uo, WORKS, 


CHICAGO ge lO LAKE, ST 





65 Reave St. CELECTI 


NEW YORK. ~— B= - 
—_—_=_=_—Sss = i= 
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The Weston Standard Voltmeters and Ammeters. 


These Instruments are the most accurate, reliable and sensitive portable instruments ever offered. 
A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 


Address WESTON ELECTRICAL INSTRUMENT CO., 


Office and Factory, 114 & 116 William Street, Newark, N. J. 


LOocvUSsT Pins, i | 
Dak Pins, Oak Brackets, Cross Arms, Chestnut 
Poles, Reels for Insulated Wire any Dimension. 


Push Buttons, Domestic Woods, Wood Specialties, Pins, always in stock. Special pins o 
short notice. Send for prices, stating quantity wanted. 


BmNEAM & SCHINDEL, EXaserstown, Ma. 


GARE} INSULATED wines LEAD-COVERED CABLES. 


(COPPER, IRON and STEEL) 











as) Peery Seeorenen BARE COPPER WIRE. - TELEGRAPH WIRE. WIRE ROPE. 
Rleciric Light, P OWET, Pailway Telegraph & TelepHONE USB.) snoxess CER 2S CATA Sous. 
QUOTATIONS CHEERFULLY FURNISHED and CORRESPONDENCE SOLICITED. JOH N A. ROE BLI NC’S SONS Co., 
THE EMPIRE CITY ELECTRIC COMPANY, |izs'tane st. g California St. 117 Liberty St New Jersey. 


15 and 17 Dey Street, New York. 


~————— | WORTHINGTON INDEPENDENT CONDENSERS. 


Eleetrieal Suynly Coutractors i ELECTRIC LIGHTING | PLANTS. 


Prorato issued by this Cor- 





poration give full protection 
to Employers of Labor against 
/ LOSS by claims from their Em- 
Y ployees and the Outside Public on 
account of Accidents. 

One Premium only Payment dur- A NEW SPECIAL PAMPHLET 


Fully Illustrated 
ing Policy Year. Sent upon application 


Nspoerrep IN U. S., $845,000.00. | HENRY R. WORTHINGTON 


—— —_ 7 
4 





h 


pee se erga 
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NDI NEW YORK 
E COTT & MACOMBER, Boston, Mass., Managers and Attorneys leis Philadelphia Seisene ail a aoe 
AGENTS IN ALL CITIES. sea inner imeeme ie renenettumeeeacsnemcomeeneremnrro 





Our experience in adapting electrical ma- 
chinery to mining and railroad work has shown 
there was a pressing need for a more accurate 
system of Fuse Wire than has yet been offered. 
This we have recently prepared at large expense 
from aseries of careful tests, which may be relied 
upon for correctness of carrying capacity and ab- 
solute uniformity of sizes and alloy. 

The wire is calculated for all classes of work, 


being just the thing in the small sizes for ceiling 
rosettes and fuse boxes, while the heavier grades 
will insure against burn-outs in mining and rail- 


Ea. TT. PAISTE, 


MANUFACTURER OF 


Electrical Specialties. 


Western Office and Storeroom: 


341 Rookery, Chicago, III. 


Eastern Office and Factory: 
#201 Market St., Phila: 
deirhia, Pa. 





PAISTE road service. 
SWITCH Sizes of | to 400 amperes are kept constantly in stock in 100 to 1,000 Ib. 
SOCKETS quantities tor dealers or in pieces of a few inches in length. 





For descriptive circulars, prices, etc., address 


Price, 40 cents, 


STANDARD SYSTEMS. |[he Sperry Electric Mining Machine Company 


Porcelain Insulation Used. Thirty-Ninth St. and Stewart Ave., Chicago, Ill, 
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Emmet Bros. & Griswold. 
ELECTRIC RAILWAY SPECIALTIES, 


Contractors for Electric Railway 
Work in all its Branches. 


Room 34. 150 Broadway, New York. 


JAMES T. DAVIDSON, 


COUNSELLOR AT LAW. 


Special Practitioner in matters of Electricity 
Electrical Patents Procured, Con- 
tested and Validity of In- 
quired into, 


Room 41,7 EXCHANGE PLACE 
BOSTON, MASS. 















“NOTHING SUCCEEDS 
LIKE SUCCESS.’ 
Eleventh year, 


Sole Makers: LAW TELE™ 
ene CoO., 85 John St.s 
















STEAM JACKET 


FEED WATER 
1 Teal 


Wee oo 


SAVES 
| 
MOST DURABLE 


i" ee ne NIT 


48.50.52 W. DIVISION ST 
CHICAGO. 


INCREASES SAVES 
BOILER 


REPAIRS 


STEAMING 
CAPACITY 


STRONGEST tata 


Te 


THE ELECTRICAL WORLD. 
JAS. SCHAWEL & CO., *4.20"7.8%" 
impeorteye and Melter Whelesale and. 


PLATING Mio cine wpe 


The Electrical Construction Co. 


Buildings Wired Complete for Arc or Incandescent Systems. 
Estimates Given on all Kinds of Electrical Work. Armatures Rewound. 


43 and 45 Franklin St., CHICACO. 
. TURNER Pres. Gro. A. BELL, Vice-Pres. J. LesteER WOODBRIDGE, Secy. and Treas. 


WOODBRIDGE & TURNER ENGINEERING CO., 


CONSULTING AND CONSTRUCTING 
ELECTRICAL AND MECHANICAL ENGINEERS. 


Especial attention given to the Complete Equipment of Modern Electric Light and Power Plants. 
AZ Times Building, New York.: 


TELEPHONE CALL, 1009 CORTLANDT. 
Foot and Power 


— Lathes are carefully and ne built, and 








Correspondence Solicited. 








IMPROVED 









fully guaranteed, and are es adapted to Electrical 
Works, and to the use of Electricians seneually. Write 
for Catalogue. 





E SEBASTIAN-MAY CO., 
TGs 169 Highland Av., Sidney. 0 


VALVE OIL ror internat 
ENCINE OIL ror externat 


LUBRICATION tncines. 


ENGINES. 


ELECTRIC DYNAMO OIL 


ADAPTED TO ALL STYLES OF DYAMOS. 
Send for Trial Packages. 


A. W. HARRIS OIL CO., Providence R. I. 


55 So. Oanal 8t., Chicago, Ill. 
THE E. P. ALLIS CO., MILWAUKEE, W1s., NORTHW’SN AGTS 


CUTIER’S 


‘Lamp Supporting 
PULLEY 


Holds the ina 
Releases the lamp, 
But never lets it drop. 


GEO. CUTTER, 


333 ‘“‘The Rookery,” Chicago. 
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TEE a 
$15 Gardam’s Light Sensitive 


Best mad All tool deal 
Drill Press. handie them. Send fon cbreulan 
WM, GARDAM & SON, No. 98 John St., N.Y 


| EERE NTE 
TUCKER & HALL, 


Office: Rooms 432 and 434 Electrical Ex- 
change Bldg, New York City. 
Electrical Engineers and Contractors, 
take entire charge and contract for complete elec- 
trical plants, including engines, boilers, dynamos, 
and wiring for any purpose or system. Twelve 

yeors, ex cs sage 
Ww. H. TU CKER. 


-P 








CLAY, PEPPER & REGISTER, 


MANUFACTURING ELECTRICAL INGI- 


Motors, Dynamos, Switches, Sta age: Regula- 
tors and special design Electrical pparatus. 
All kinds of electrical repair work. Office: 
Provident Building, Chestnut and Fourth 
streets, Philadelphia. Factory: 117, 119 and 
121 North Front street, C amden, N. J. 





Chas. E. Pattison. Frank A. Pattison. 


PATTISON BROS., 
Electrical Engineers & Contractors. 


Equipment of Street Railways, Power 
and Steam Plants. Arcand Incan- 
descent Lights Installed. 


135 and 137 Broadway. New York. 





ALUMINIUM, $1.50 PER LB. 


THE PITTSBURGH REDUCTION 
COMPANY, 
95 Fifth Ave., Pittsburgh, Pa. 





Offer Aluminium guaranteed to be 
equal in purity to the best in the mar- 
ket at $1.50 per pound, in ingots. 

Aluminium Sheet, Wire and Cast- 
ings at lowest market prices. 





CORRESPONDENCE SOLICITED, 





TRUEX & VAIL, 136 Liberty St., N.Y. 


This is the kind of letters Truex & Vail 
receive. : 
Boonton, N. J. 

W. A. Vail, Esq., Truex & 

Exchange, a we 

My DEAR SiR: Complying with P hea re- 
quest fora testimonial letter regarding the 
Swinging Ball Arrester, we take the greatest 
pleasure in recommending it in every partic- 
ular as being one of the best protectors that 
we haveevercomeacross. Prior to ourusing 
it we were annoyed by lightning burning out 
over 50 lamps at one time, but since using 
them, about 12 months ago, we have not been 
troubled in the least. 

Yours respectfully, 
THE mponson - i. te Oe Fe OO, 

[Signed] . J.GREEN, Manager. 


., June 5, 1891. 
Vail, Electrical 





(oy (neen’s “Magnetic Vane 





The best and cheapest instruments for Central Stations, Isolated Plants, Marine Instal- 
We are prepared to make special contracts with makers of 
dynamos and motors for supplying instruments to be used with their plants. 
dence solicited. Send for circular 235 and illustrated catalogue 1-66. 


QUEEN & Co.,, 


PHILADELPHIA. 
“CLARK” 


Insulation Guaranteed wherever Used, Aerial, Underground or Submarine. 


SO 


In a letter from the INsPEcTOR of the Boston Fire Underwriters’ Union, under date 
‘¢ A Thoroughly Reliable and Desirable Wire in every 


lations and Filectric Railways. 


THE 


of March 29 


, 1886, hesays: 
respect.” 


The rubber used in insulating our wires and cables is especially chemically prepared, 
and is guaranteed to be waterproof, and will not deteriorate, 
main flexible in extreme cold weather, and is not affected b 
tected from mechanical injury by one or more braids, and the whole slicked with Clark’s 
Patent Compound, which is water, oil, acid, and to a very great extent fireproof. 
We are prepared to furnish Single Wires of all 


lation sand dat durable when all others fail, 

gauges an 

made to order. 
We are now 

cleans, work as well as our standard color. 


CLARK JOINT GUM should be used for making water-proof joints. 
in half-pound boxes, in strips about one foot long and five-eighths inch wide, an 
essed firmly it makes asolid mass. 

MOTOR use, we make all sizes of stranded and flexible cables 
Wire Tables and price list will be furnished on application to 


ed about a joint and pr 
OR RAILWAY AND 
with Clark insulation. 


wra 


EASTERN ELECTRIC CABLE COMPANY, 


61 to 65 Hampshire Street, Boston, Mass. 
HEN RY A, CLARK, General Manager, 


diameter of insulation for Telegraph and Electric Lights from stock, 


repared to furnish qur Clark Wire with a White Outside Firish fcr ceiling 





Tang? |CHARLES PAINE & SONS, |Eouitable Engineering & Construction Co 


Consulting and Civil Engineers, 
71 BROADWAY, NEW YORK. 
Location, Construction, 


Railorads, —{ Zauipment, Water Suppty 
Ammeters and Voltmeters. Electrical. {Suetinti 


{3 er and ower and Light Plants. 


ELECTRICAL ENGINEERS AND CONTRACTORS 
Electric Railway and Power Plants 
of any system. 
DREXEL BUILDING, PHILADELPHIA, PA., U. S$ 


W. A. STADELMAN, MANAGER, 








Correspon- 


NASSAU 


CAPSULE BATTERY, 3 Inches by 5-8 Inches. 
PORTABLE BELL OUTFIT. 
ELECTRIC ALARM THERMOMETER. 


NASSAU ELECTRICAL COMPANY, 19 Park Place, New York 


THE ELECTRICAL ENGINEERING COMPANY, 





Room 603, 


WY IRE. Contractors for Complete Are, 


Incandescent and Power 


Plants. 


MONON BLOCK, 
320 DEARBORN ST., 
CHICAGO, ILL. 


Huntington Search Lam 


FOCUSING LAMPS FOR PHOTO-ENGRAVING., 


‘Superintending Electrica 
Construction, and Advice on 
Electrical 


and Mechanical 


Subjects a Specialty, 


ps. 








ELECTRO CALCIUM LAMPS FOR THEATRES, 


SEND FOR CIRCULAR 


owidize or crack, and will re- 
heat. The insulation is pro- 


Our insu- 


Cables 


This is 





ut up 
when 


will determine. 


HERBERT H, EUSTIS Electrician, 


ABO LAMPS —_— INCANDESCE 
ANUFACTURED BY 


THE SCOTT ELECTRICAL MFG. GO., 26 Liberty St, New York. 


WHICH 


is better? 
An indestructibie switch, or one that has to be sent to the hospital (machine 
shop) to recuperate after each attack of ‘‘ short-circuit”? 


NT CSRUUETE, 
END FOR ESTIMATES, 








A trial of the **Ajax’? 


C. & VAN NUIS, 136 Liberty Street, New York. 
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WANTED. 


SITUATION WANTED—By ELECTRICAL EN- 
neer; care of central station preterred. 
t of references, JAMES A. ARRIS, 
Ellenvilie, N. Y. 


WANTED—A YOUNG MAN (25) DESIRES A 
position in sone electrical establishment or 
station to learn the business. Has a pretty 
fair knowledge ot motors, dynamos and elec- 
tricity in general. Address FOSL'10N, No. 
170, Tae KLECTRICAL WORLD, New York. 











SITUATION WANTED—WIREMAN OF SIX 
years’ experience desires position. Familiar 
with the principal systems; thorough experi- 
ence with alternate systems. Best of refer- 
ence. Address F. B. F., No. ‘ 

THE ELECTRICAL Wor p, New York. 











WANTED—A POSITION AS DyNAMo ENGI- 
neer. Four years’ experience in central sta- 
tion work and two years with el: ctrical man- 
ufacturing company. Will go to any part of 
re Address F. D., No. 173, 

HE ELECTRICAL WORLD, New York, 








WANTED—A POSITION WITH AN ELECTRIC 
light company. Have had ttree years’ ex- 
perience with T.-H. and Schuyler systems, 
and three years in machine shops. Aiso had 
charge of gas company with electric lights 
for 12 months, Address J. M. WOOD, Super- 
intendent, Spartanburg, S. C. 





WANTED—YOUNG MAN WITH PUSH IN 
every section to sell the 1591 1-1U h. p, electric 
motor. Just out. Also the 1591 battery (runs 
the motor one week’ without recharging). 
Better than others at one-half the prfce. 
Quick saies. ‘To those who have a few hours 
tu spare, and one interested in electricity, a 
£ opportunity is opened to make money 
easily. For particulars address O. A. FOs- 
TER, No. 8 Oliver street, Boston, Mass. 








WANTED—AN AMERICAN ELECTRICAL EN- 
ineer, familiar with all branches of the pro- 
ession and expert ‘in experimental work, 

icularly teiegraphic and telephonic, is 
esirous of engaging with parties who have 
new inventions or systems to develop and 
introduce. Has had extensive practice in 
Europe, both with apparatus and with pat- 
ents. Long experience, best references, mod- 
ont = ctations. Address MULTIPLEX, 
No. ; 
THE ELECTRICAL WORLD, New York. 











RESPONSIBLE POSITION WANTED — A 
young man having a thorough, practical ex- 
perience in the construction and repairing of 
arc lamps (any style) motors, or any electrical 
instruments; rewinding burnt out arma- 
tures, etc.; also Shosgegaly understands wir- 
ing for burglar alarms, call system, electric 
gas lighting and wiring for electric lights 
and motors, or totake charge of electric lizht 
plant, or motors of an electric railway. Ad- 
dress ELEC'IRI, No. 158, 'HE ELECTRICAL 
Wor.Lp, New York. 





WANTED—A MECHANICAL ENGINEER, A 
young man, now holding a responsible posi- 
tion in a large manufacturing concern, de- 
sires to make a change. Lxperienced in 
erecting, testing and economical management 
of steam plants and in modern macbine shop 
practice, also in designing automatic ma 
chinery for the economical proauction of sew- 
ing machines, electrical instruments, etc. 
Have bad considerable experience in hand 
ling men ana in shop management. Can 

a references, Address A. S. M. K., 

0. 162, 

THE ELECTRICAL WORLD, New York. 

EXPERT ELECTRICIAN, DESIRING TO CHANGE 
his preseut position, wishes re-engagement 
as such to some large institution, lignt and 
power station, steamboat or raiirvad con.- 

ny, hotel or theatre, in any part of toe 

nited States or Canada. Twelve years’ ex- 
perience in, and thorough knowledge of, all 
systems of electric lighting, construction and 
estimating, telephony aud telegraphy and 
the minor brancbes. txpert care and man- 
spoment of storagé, batteries a_ specialty. 
erfect French and Spanish. Highest refer- 
ences from present (four years’ service) and 
past employers as to skill and integrity. ad- 
dress ACCUMULATOR, No. 160, 
THE ELECTRICAL WORLD, New York. 


FOR SALE. 


For SALE—Two SEcOND-HAND 50 H. P, 
Armington & Sims kngines in good condi- 
tion. Apply to JARVIS ENGINEERING 
CO., 61 Oliver Street, Boston. 





For SALE—AN INVENTION FOR PRODUCING 
an excellent, cheap and lasting acid for 
Very powerful, durable 
Ad- 


electric batteries. 


and having wonderful lasting qualities, 
dress L. M., No, 172, 


THE ELECTRICAL WORLD, New York. 


ONE 500-LT. 110 VOLT. DYNAMO, 
One 1w0-lt. ** = " 
Two 300-lt.  “* . ~ 
One wiley * “ 7 
Two 1lSv-it. “ = “; 
Two lu-lt. ‘ ‘ 
Four 75-it. * 9 = 

Two 50-lt. “ - oe 

Four 2-|lt. * * se 

One 100 H. P. generator, 500 volt. 

Motors all sizes. For prices address ERIE 

ELEC!rRICAL SUPPLY CO., Erie, Pa, 


Fo: Sale, Second Hand. 


We have several second-hand Berryman Feed 
Water Heaters, Bli in good condition, which have 
been replaced by larger heaters of same make; we 
have also a number of heaters of various makes 
and sizes taken in exchange for Serryman 
heaters, = we we sell cheap; Feed Water 

eaters boug or exchanged. 

HENJ. F. KELLEY & SON, 
91 Liberty Street, New York. 








THE ELECTRICAL WORLD. 
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PROPOSALS. 


PROPOSALS WANTED—THE LATROBE ELEc- 
tric Light Company has concluded to estab- 
lish a new central station, increase its incan- 
descent, add an arc and adjust its present 
To to meet requirements of proposed 
change. ‘lhe company desires to receive pro- 
posals and estimates for nece boilers, 
engines, dynamos, wiring, etc., for same. For 
further into1mation npn erson to 

W. A. JOHNSTON, Secretar 
Latrobe, Pa. 





SEALED PROPOSALS.—NOTICE TO ELECTRIC 
Light Companies: Sealed proposals for the light- 
ing,of the streets of the village of Little Falls by 
electricity will be received ai the trustees’ room 1n 
said village, until 8 o’clock Pp. M., June 30, 1891, at 
which hour the bids will be opened and read, and 
the contract therefor awarded to the lowest re- 
sponsible bidder or bidders as soon thereafter as 
practicable. Each proposal must be accompanied 
with a certified check for two thousand dollars 
($2,000), payable to the order of the president of the 
village, ceposit«d on condition that the party or 
parties whose bid is accepted will appear at the 
office of John D. Beckwith, corporation attorney 
in said village, with the securities offered by him 
or them and execute the cuntract for said work 
aud the bond for the faithful performance of the 
same within three days from the date of notifica- 
tion of such award, and in case of failure or negiect 
todoso, he or they will be considered to have 
abandoned it, and the deposit shall be forfeited to 
said village as liquidated damages for such fail- 
ure. The lighting of the streets is to commence 
on Sept. 1, 1891. ch bidder must state both in 
figures and in writing the price per light for eighty 
(80) two thousand (2,000) candle power electric arc 
lights to be placed at such places within the vil- 
lage limits as the board of trustees shall desig 
nate, and the bidder must also specify a price ra 
light at w hich he will furnish as many more lights 
as the rd of trus ees shall from time to time 
order, Each bidder must designate the system of 
are light which he or they propose to furnish; the 
lights to burn from dusk to daylight ev ry night 
in the year. The president and board of trustees 
reserve the right to reject any or all bids. 

OLIN W. TIMMERMAN, 
Clerk of the Village of Little Falls. 
Dated Little Falls, N. Y., June 11, 1891. 


THOMAS APPLETON, M, A. S. C. E. 
Civil Engineer and Architect. 


Designs and superintends construction of 
electric railways, electric light and power 
stations, steam and water power plants, 
machine shops, foundries, etc. 

505 RIALTO BUILDING, CHICAGO, ILL. | 


TREASURY DEPARTMENT, OFFICE OF THE 
Secretary, Washington, VD. C., June 13, 1891. 
Sealed proposals will be received at this de- 

rtment untii 2 o’clock Pp. M.. Monday, June 
bo, 1891, for furnishing electrical supplies 
required dure the fiscal year ending June 
30, 1892, for United States buildings at Phila- 
delphia, Pa.; Cincinnati, O.; Boston, Mass ; 
Pittsburgh, Pa.; Chicago, Lll.; St. Louis, Me.; 
Kansas City, Mo.; New Orleans, La.; Balti- 
more, Md., and Minneapolis, Minn. Instruc- 
tions to bidders will be furnished upon ap- 

lication. Separate detailed proposals, stat- 

g the price per unit of quantity for all sup- 
plies incident to the maintenance of the 
electric light plants operated in United States 
buildings in the cities above named to be 
submitted. The department reserves the 
right to two annual renewals of accepted 
pro Js, and to reject any or all bids or 
parts of bids, and to waive defects. Propos- 
als must be addressed to the Secretary of the 
Treasury, Washington, D. C., and marked 
‘*Proposals for Electrical oon lies.” 

CHARLES FOSTER, Secretary. 


JUNE, JULY AND AUGUST. 


The most charming Summer Resorts, of 
which there are over three hundred choice 
locations, are to be found in Wisconsin, 
Iowa, . innesota, South Dakoia and the 
Peninsula of Michigan, along the lines of 
the Chicago, Milwaukee & St. Paul Ry. 
Nearly all are located near lakes which have 
not been fished out. 

These resorts are easily reached by rail- 
way and range in variety from the “ full 
dress for dinner” tothe flannel-shirt costume 
for every meal, 


SEPTEMB™R AND OCTOBER. 


The finest shooting grounds in the North- 
west are on and tributary to the lines of the 
Chicago. Milwaukee & St. Paul Ry. The 
crop of Prairie Chickens will be exception- 
ably good this year; also Ducks and Geese. 
In facethern isconsin and the Peninsula 
of Michigan-splendid Deer shooting is to be 
had 





Full information furnished free. Address, 
Gero. H. HEAFFORD, Gen. Pass. Agt., Chi- 
cago, Ill. 





FACTORY SITES FREE. 


Attention, Manufacturers and Cap:talists.—Matteawan and Fishkill 
on the Hudson, 57 miles from New York, offer special attractions for business 


enterprises. Natural advantages, water 


power, transportation by river and rail, 


five railroads, four trunk lines, in the midst of active manufacturing industries, a 
healthy location, pure mountain spring water, numerous fire hydrants, two well- 


equipped fire companies; population over 10,000, growing rapidly. 


Cotton, 


Woolen, Iron, Wood, Car and Klectrical Manufacturers wanted, also an 


excellent opening for a summer hotel. 


For further information address 


BOARD OF TRADE, Box 435, Matteawan, N. Y. 





ELECTRIC RAILWAY SERVICE 


Revolutionized by the 


SHORT 


GEARLES 
MOTOR. 


A Complete Machine, having only SEVEN 
PARTS, and characterized by 


DURABILITY, 
ECONOMY 


MINIMUM PUWER CONSUMPTION, 


ee en en ee ee 


The Short Electric Railway Co., 


CLEVELAND, OHIO. 


| 


| 


June 27, 1891. 





FOR SALE. 


For SALE—A COMPLETE SET OF DISTRICT 
Telegraph Instruments, with 150 ‘atest pat- 
tern boxes. Good as new. Price, $140, Ad- 
dress THE HOLTZER CABOT ELECIRIC 
COMPANY, 111 Arch street, Boston, Mass, 





ARC APPARATUS. 

One 30-light Fort Wayne Jenney dynamo, 
with 23 single lamps (low tension). 

One 45-light estern Electric dynamo, 
with.40 single lamps (low tension). 

One 10-light Sperry dynamo, with 10 single 
lamps. low tension 

Twenty-four single Indianapolis Jenney 
lamps (low tension). 

One 13-light Thomson Houston dynamo, 
with 13 single lamps, 2,000 c. p. One 70-light, 
4 ampere, Ball dynamo, no lamps. 


INCANDESCENT APPAKATUS. 
One 250-light Edison Dynamo, 110 volt. 
One 350-light Edison Dynamo. 

One 450-light Edison. 
ENGINES. 
One Bay State 50 h. p. ; 
Two 7h, p. vertical Straight Line engines 
(new), 
One 25h. p. N, Y. Safety (automatic). 
FRANEK A. WUNDER, 
434 THE ROOKERY, CHICAGO, 


FOR SALE. 


One 750-light Westinghouse Alter- 








nating-Current Dynamo, with exciter 
This out- 
fit has been used two years and is 


Will be soid 


and all station apparatus. 


in good condition. 
cheap. 


ROSE FLECTRIC LIGHT SUPPLY CO , 


1106 PINE STREET, ST. LOUIS, MO. 


Engines For Sale. 


Ninety, 70, 50-horse new, and 35-horse sec- 
ond-hand automatic engines for electric light 
or general service; also eight-horse vertical 
automatic. All of best make, and at low 
prices. Can be seen at COOKE & CO.’S, 163 
and 165 Washington street, New York. Other 
sizes of engines, also boilers, for prumpt de- 
livery. 


Reduce Your Operating Expenses by 


BY HAVING YOUR 


COAL 


Oarried to the Furnace in a Harrison Conveyer 


We can show you how electric light and rail- 
way companies can increase their dividends. 
tsorden & Selieck Co., 48 Lane St.,Chicago 











To Colorado via 


BURLINGTON ROUTE 


Only One Night on the Road. 


Leave Chicago at 1:00 Pp. M., or St. Louis 
at 8:25 A. M., and arrive Denver 6:15 P. M. the 
next day. ‘Through Sleepers, Chair Cars and 
Dining amy All Railways from the East 
connect with these trains and with similar 
trains via Burlington Route to Denver, leav- 
ing Chicago at6:10 p. M., St. Louis at 8:15 P.M. 
and Peoria at 3:20 P.M. and 8:00 P. M. All 
trains daily. 

Tourist tickets are now on sale, and can be 
had of ticket agents of all roads and at Bur- 
lington Route depots in Chicago, Peoria and 
St. Louis. 

There is no better place than Colorado for 
those seeking rest and pleasure. 





MACHINERY IN STOCK. 

Engine Lathes.—9 ft. x 22 ft.; 62in. x 22 ft.; 56in. x 18 
ft.; in. x W ft.; 48 in. x 18 ft.; 42 in. x 12 ft.; 32 in. x 12ft., 
29 in. x 15 ft.; 2428 in. x 2 ft.; leach 2% in. x 10,12 and 
16 ft.; leach 17 in. x 6and 8ft.; 1 each 16 in. x 6,8 and 10 
ft.;l each 14in. x 6and 8 ft; 6, 12in. x 5ft.;2each llin.x4 
and 5 ft.; 2 each 10 in. x 4 ft., power and foot power; 1 
each 16 in. x 6ft.; 15 in. x 6ft.; 14in. x 5ft., Fox Monitor 
Lathes; 1 15 in. x 6ft. Square Arbor Fox Lathe; 1 each 12 
in. x 5 ft., 14 in. x 6 ft., 15 in. x 6ft., and 18 in. x 6 ft. Tur- 


ret Lathes; 1 each 14 in. x 6 ft., 16 in. x 6 ft., 18 in x 6 ft., 
i8in. x 8ft., 21 in. x 8 ft., 21 in. x10 ft. Engine Lathes, 


taper. 

1 tron Planer 16 in. x 16 in. x 3 ft. = 

1 Planer, 20 in. x 2v in. x 4 ft. and 22in. x 22in. x 5 ft. 
» 24in. x 24in. x ft., and 6 ft. 


1 
1 " 30 in. x 30 in. x 6 ft. ; 
1 82in. x 32in. x 10ft. 42 in. x 36in. x 12 ft. 
1 » 36 in. x 28 in. x 10 ft. 
1 ” 50 in. x 50 in. x 17 ft. 
1 = 72 in. x 6 in. x 15 ft. ° 
1 “ 80 in. x 80 in. x 9 ft., with one head. 
e Qi 42 in. x 12 ft., with two heads. 


1 2in. x 

Friction Shapers, 15 in., 22 in., 32 in. 

Crank Shapers, 12 in., 16 in., 17 in., 20in., 24 in., 28 in. 
Drilling Machines, 18 in., 20 in., 22 in., 24 in., 26 in., 28 in., 


vin 
Sensitive Drills, 1, 2, 8, 4, 6 spindle. 
1 each Nos. 1, 2,3 and 4 Wire Feed Screw Machines. 
1 each Nos. 5, 6, 7 and 8 Power Feed Screw Machines. 
1 each 2, 3, 4 and 6-spindle Gang Drills. 
2 Crank Planers. ib No. 2 Lincoln-pattern Millers. 
1 each Nos. 51, 52 and 53 Ferracute 
1 No.8 Stiles & Parker Geared Press. 
. 10 Foot and Power Presses. 
> liss Foot Presses. 
12 Punching and Shearing Machines, assorted. 
1 Bolt Cutter, each 34 in. to 1 in,, and }¢ in. to 2 in. 
186 in. Gear Cutter. 
1 each 48 in., 60 in. and 72 in. Radial Drill. 
1 New Horizontal Boring Machine, with facing attach- 
ment. Newark Machine Tool Works, makers. 
48 in. Gear Cutter. 
Power Mortising Machine. 
50 in. Pulley Lathe. 


‘esses. 


Profiling Machines. . 
10 in. x 12 in. Valley Automatic Engine. 
36 in. Upr’ 


oo Drill. 
Send for list of new and second hand tools. 


PRENTISS TOOL & SUPPLY CO., 
P. O. Box 3362 .. iL15_Libe rty St., New York 
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Burns Two in Series. 8to 9 Amperes. 100 to 120 Volts. 


voltage of station or plant, to 


THE UNIVERSAL 


Executive Office, 42 & 44 Broad St.,N. Y. 
J. H. McCLEMENT, Prest. 


Or to THE ELECTRICAL SUPPLY CO., Chicago, I11.; 





McLEOD, WARD & CO., 
ELECTRICAL AND MECHANICAL BAO ERS:| 


91 LIBERTY STREET, NEW YORK. 
Repairing of Electrical Machinery a Specialty, 


ARC LAMPS. SPARK ARRESTERS FOR ARC LAMPS. 
AND SHEET IRON SPECIALTIES TO ORDER. 


HOODS FOR 











Do you want to buy the Neatest, Simplest and 
Cheapest Bell in the market? If so, send 75ce. 
for sample, and remember also that we manu- 
facture everything in the supply line, and can 
save you money. 
prices. 


MASSACHUSETTS MANUFACTURING & ELECTRICAL SUPPLY COMPANY, 


Factory: 163-171 Marginal St., Chelsea, Mass. 


HUYETT & SMITH MFC. CO., 


DETROIT, MICE., 
MANUFACTURERS OF 


VENTILATOR FANS. 
The Oldest. The Best. 


Requiring the Least Power to‘operate, 


Especially Adapted for 


ELECTRIC MOTORS. 


Furnished with 
Direct-Attached Motors if Required. 


Send for Price- Lists and Catalogues. 


MENTION THIS PAPER, 


Now is the time to Ventilate 


and this is the means. 





Rc ee 


Mss) Ley An aN ctl 10 
INCANDESCENT LAMPS 
ELECTRIC SWITCHES, | 


at (ole) 65 ee ROSETTES, = 
ia SIMPLEX WIRES. 5 


At List Nie Ser te a 


{ 





me UNIVERSAL ARC LAMPS ¥o= 


INCANDESCENT CIRCUITS. 


Simplest and Best Lamp Made. 
CARBONS LAST 14 HOURS. 


The THEATRICAL ARC LAMP, cheaper and vastly superior to calcium light. 


ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo.; SOUTHERN ELECTRICAL MFG. 
AND SUPPLY CO. (Limited), New Orleans, La.; WALKER & KEPLER, Philadelphia, Pa.; PETTINGELL ANDREWS CO., Boston, Mass. 





Do not buy until jou get our'| | 


| information send for Catalogue * Z.’’ 


‘descent, Direct In- 


‘Systems. 


Maintain a Perfect Arc. 


Write at once for prices and further information, mentioning 


ARC LAMP CoO., 


Factory, 527 to 531 W. 34th St., N. Y. 
Cc. C. SIBLEY, General Manager. 





THE EVANS FRICTION CONE (0,, 


85 WATER STREET, BOSTON, MASS. 


The Bridgeport Elec- 
|) tric Light Co, Bridge- 
port, Conn., have thor- 
s oughly tested and have 
adopted the Evans sys- 
* tem of driving dynamos 





Thousands of horse power in use. For 
full particulars send for Catalogue ‘‘ K.”’ 


Hundreds of sets of Speed Cones in use, 
driving all classes of machinery where a 
variable speed is required. For further 





Evans F riction Cones. 


Tree MESTON 


ALTERNATING FAN MOTOR. 


PATENT APPLIED FOR. 


For any system— 
: Built on an en- 
Alternating Incan- 
tirely new principle. 


; So simple, its} price 
candescent, Heisler 
: + reduced nearl 
Series System, Arc 
une-half, 





4g-H., P. FAN OUTFIT. 





Can You Get these Results from Any Other Motor? 


Fan: 11 inches in diameter; four blades, 334 inches wide; 1% inch pitch, 
Speed: 2,500 revolutions per minute. 

Current: 1.8 ampéres (alternating). 

Voltage: 52 volts. 


Send for Descriptive Pamphlet and Proces. 


MANUFACTURED EXCLUSIVELY BY 


THE EMERSON ELECTRIC MFC. CO., 


613 & 614 ELM STREET, ST. LOUIS, MO. 
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In writing to advertisers please mention 
that you saw their advertisement in ¢ 
THE ELECTRICAL WORLD. 


ROSE POLYTECHNIC INSTITUTE. 





TERRE HAUTE, IND OL OF ENGINE 

Well endowed, we 1 aostune 4 a partments of c nivil, 
Mechanical and Electrical E ngineering, Chemistry, 
Drawing. Extensive Shops and Laboratories. Ex- 


penses low. F< oF nanaa address H, T. Eddy, Pres. 


. A, T, SMITH’S 
duly 28 Main Line Automatic 


For open and closed 
circuits. No electric 
gas-lighting plant 
complete without 
it. vate houses 

fitted up. Estimates 
” given. Send for 
circular, 

A. T. SMITH, 
_W. 14th St.. N. Y. 


FOREE (4a) BAIN, 


47 and 49 S. JEFFERSON ST., CHICAGO. 
ELECTRICAL EXPERT, 


DESIGNER AND MANUFACTURER, 











Special and Experimental 
MACHINERY. 


Large Dynamos and Motors f Motors for Special Work 
built to order. Coal Mining Haulage 

a specialty. 
ELECTRIC LIGHT REPAIRING, 





SAN FRANCISCO HEADQUARTERS 


BOoES 


IN EVERY BRANCH OF 


ELECTRICAL SCIENCE 


COMPRISING 


Lighting, Engineering, the Telephone, Man- 
ufactures and all Related Industries 
and Operations. Technical and 
Scientific Booka 


IN EVERY DEPARTMENT OF 


Engineering, the es Arts, Building, 
the Trades, etc. 


FOR SALE BY 


OSBORN & ALEXANDER, 


401 Market St., San Francisco, Cal. 


Mechanics’ Tools, Hardware and Machinery, 


SE ND FOR Cc ATALOGU E. 
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THE “BOSTON” TROLLEY. 


We claim it to be the | 
Itis generally concededto be 
We stand ready to prove it 


'Trhousands now in use. 


Senda for Circular of Testimonials. 


ALBERT & J. M. ANDERSON, 
21 HAMILTON ST., BOSTON, MASS. 


eering ements Coe, 
Central #uliding, N e City, East. Agents. 





Electrical Supply Co., 
171 Bandolph St., Chicago, West. "agente 








ee 8 eS ee Ge SOS 8 tr 8 ee Ge 


Cleveland, O. 


FOR ELECTRICAL 
PURPOSES 
_ iM [ A Send “ a and 
wanuracwroret ELECTRIC LIGHT CARBONS and BATTERY MATERIAL itnse cma!2" 2-23 





W OLsTAN R. Brown, Pres. 


LEMUEL Wo. SERRELL, M. E., Gen. Man. 
Wu. L. CLARK, Counsel. 


W. H. GILLEN, Bond Department. 


SPEAKING Las 


ALL STYLES OF 


U.S. ELECTRIC RAILWAYS COMPANY, “2252: 


ectrical Supplies. 
10 WALL STREET, NEW YORE, ‘Cale Walsh, Mfr. 


Engineers & Contractors for Electric Railways, Power Plants, Steam Plants, | 105 Watker St.. N. Y. 


Attention given to the Reorganization of Street Railway Companies desiring to Equip 
DRAUCHTSMEN'S’ SENSITIVE PAPER 


with Electricity. 
Offers to Investors Approved Electric Railway Bonds and Stock. ‘ /FOR COPYING DRAWINGS &C. jN 
WHITE LINES ON BLUE GROUND 


=) MB SL Bp aa nae 
AMATEUR cy ae Male 


. SEND FOR / THOS H MSCOLLIN IG3H ARCH S 
PRICE LIST \ PHILADELPHIA PA 


CORRESPONDENCE SOLICITED. 





2. Volt- & Amperemeter 
HARTMANN &BRAUN BOCKENHEIM:FRANKFURT 


Voltmeters for electric-Light-Installations 
with long intervals at oa ee 









ALA The Norway fron Frame 





cree. we ELECTRIC BELL 


Ey tndicators for electric currents up to 5, 10 and 25 Amp. 
4 Counters for Electricity, Instrum. for the éxamination of in-vlations ete, 
Gorge Fete of with bridge, elso for techales! parposes, 
Galvanometers fur workhouse and Installations. 
for the examination of. lightning - conductors. 
Batteries of mon construction, well eusted for all purposes. 
with illustrations free on cation. 


Cheapest and Best. 


Send for Illustrated Circular 
of Bells and 


Other Electrical Goods. 
J. ELLIOTT SHAW & CO. 
632 Arch St., Philadelphia. 






Long Distance Series Incandescent Lighting 


BY 


THE HEISLER SYSTEM 


HAS NO EQUAL 





Parties wanting Poles should get my Price 
before ordering. 


W. C. STERLING, Monroe, Mich 


SIGOURNEY DRILLS, 


IMPROVED. 


In the Hconomical Subdivision of the 


BLECTRIC LIGHT. 


No Transformers or other Translating Devices 


The availab'e facts are that it costs more forthe repairs and renewals 
of transformers than for the renewals of lamps by our system. 

We distribute the capacity of our largest dynamo on a No. 8 wire, and thus 
avoid the excessive cost of conductors as used for other methods of distribution. 

Our apparatus can be operated successfully when others fail. 

Awarded gold medal at Paris Exposition, 1889. 

Estimates furnished on application for the complete installation of plants 
in any section. 

Write for price list of series lamps for use on arc-light circuits. State for 
what current and system. Correspondence solicited. 


HEISLER ELECTRIC LIGHT C0. 


DREXEL BUILDING, PHILADELPHIA, PA. 


Senda for Ciroular. 





Sensitive, Strong and interchangeable, 
One, Two and Three Spindles, - 
GUARANTEED PERFECT. 
SEND FOR CIRCULAR. 


The SIGOURNEY TOOL 00,, Hartford, O¢ 
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PENS <Sggasp [THE NEW CATALOGUE 


ESTERBROOK 


26 JOHN ST.,N.Y. THE BEST MADE. 


WALTER C. WRIGHT, C, E, E. EUGENE STARR. 


WRICHT & STARR, 


CONTRACTING AND CONSULTING ELECTRICAL ENGINEERS, 
Electrical Testing, Calibration of Instru- 


ments, Etc. 
Office, 37 S. Third St. Laboratory, 4015 Baring St. 
PHILADELPHIA, PA, 
Telephone, 114. Telephone 134, West Philadelphia. 











If you want 
An excellent dynamo, 
Arc or Incandescent; 
If you want 
A universal Arc Lamp 
Adapted for use on any dynamo of any system, 
If you are looking for 
An Arc Lamp for use on incandescent circuits; 
If you need 
Motors, Generators, Separators, etc., 
, Or if you are seeking information in regard 
to Electrical Apparatus, write to the 


EASTON ELECTRIC CoO., 


or callon them at their office, 


45 Broadway, New York City. 





oF 


‘UNDERGROUND CONDUIT SYSTEM 


OF THH 


Interior Conduit and Insulation Co. 


IS NOW READY. 


Taw 


COPIES MAILED UPON APPLICATION TO 


INTERIOR CONDUIT AND INSULATION Co., 


EDWD. H. JOHNSON, President. 


WOoRES: 


527 to 531 W. 34th St. 526 to 528 W. 35th St. 


General Offices, 42 and 44 Broad St. 
H. M. UNDERWOOD, General Western Agent, Rookery Building, Chicago. 


B. FRANK JOHNSON, General Agent for Pennsylvania, 
Provident Building, Philadelphia, Pa.. 


THOS. DAY & CO. General Agents for California, San Francisco, Cal. 











135 OXFORD STREET, 


PHILADELPHIA. 











SHOW BROOMS: 50 Barclay Street, New York; Room 


Gillinder @Z& Sons, 


Clobes and Shades of all Shapes, every description, 
Opal, Crystal, Obscured and Colored, 


Te U eee em 
fit ONS 


& 


for ELECTRIC LIGHTING. 


111 Bissell Block, Pittsburgh, Pa., and 


161 Franklin Street, Boston, Mass. 








WHAT IS SATLD 





oF T= __ 


Dictionary ~ Electrical Words, Terms = Phrases, 


656 Pages. 397 Illustrations. 


‘‘ Houston’s ‘ Dictionary’ is the most valuable of any single book belonging to 
the literature of electricity.” 
L. R. CURTISS, Mendota, Il. 


‘*T have examined with much interest Professor Houston’s ‘ Dictionary of Electrical 
Words, Terms and Phrases.’ It has, indeed, involved a vast amount of labor, and the 
work has been well done. It ought to be of much use to a very large class of men 
engaged in electrical pursuits.” 

H. 8S. CARHART, University of Michigan, Ann Arbor, Mich. 


‘The ‘ Dictionary of Electrical Words, Terms and Phrases’ came in good condition. 
I am pleased with it. It is an excellent work, and very complete. The illustrations are 
many and very fine, giving an idea better than it is possible to dc in any other way. It 


deserves a piace in every library.” 
R. W. ST. CLAIR, Y. D., Brooklyn, N. Y. 


‘‘IT have received the copy of Professor Houston’s ‘ Dictionary of Electrical Words, 
Terms and Phrases,’ and desire to express to you the surprise and gratification with which 
it was receivead—surprise that in the first work of the kind so much ground has 
been covered, and gratification that such a long stride has been made toward a 
perfect technical dictionary in a branch of science which has heretofore been badly 
deficient in anything of the kind. 

‘I consider that Professor Houston is to be congratulated upon his work.” 

GEORGE W DAVENPORT, Boston. 


POSTAGE to any part of 
the world PREPAID, 


Price, $2.50. 


‘‘T think I can conscientiously say that the ‘ Dictionary of Electrical Words, Terms 
and Phrases’ is encyclopedic in its scope, and will be interesting and instructive even 
to those remotely interested in electrical subjects.” 

: GEO. B, PRESCOTT, Jr., New York. 

‘*T desire to congratulate you upon the publication of an electrical dictionary. A 
reference book of this kind is of great importance, and your ‘Dictionary of Elects ‘al 
Words, Terms and Phrases’ is one of the most valuable cuntributions to electricai: 
literature. The work shows that great care has been bestowed upon it. It is accurate 
and must be of the greatest value to every one interested in electrical matters, particu- 
larly to the student of electricity. It will certainly find a wide sale in educational insti- 
tutions and in manufacturing departments, as well as in the offices of electrical com- 
panies.” 5S. 8S. WHEELER, New York. 

‘* The plan followed by the author is one which makes the work more than a mere 
glossary. The book is really a condensed manual or synopsis of the entire range of elec- 
trical science. It is literally a set of advanced ‘ Primers,’ which includes this time the 
entire electrical ‘ circuit.’ At the same time, the tables and data given under various 
heads render the book useful as a work of reference. The illustrations are a neat and 
predisposing feature of the book, to which they add much value by their number and 
originality. 

‘* The work is certainly a very commendable one. It will be indispensable to 
every electrician, while it ought to prove a perfect boon to students.” 

C, O. MAILLOUY. New York. 


Copies of tbe Electrical Dictionary will be promptly mailed, POSTAGE PREPAID, to any address upon receipt of price, $2.50. 


Address THE W. J. JOHNSTON COMPANY. Ld. 


TIMES BUILDING, 


NEW YORK. 
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| 192-202 SUMMER STREET, BOSTON, MASS,, U.S. A. 
MOULDINGS!/TELERAPH, CEDAR fg pipipy -StAssTUSE CUTTER: 


Cherry Street Moulding & Planing Mill TELEPHON E Pp O So E Gg mast sacruaw. | | , 
MICH, No. 1 Seales to 5 inches; price $2.50. 


RUSSELL JOHNSON, Prop. | 
459 to 465 Cherry Street, New York. ELECTRIC LIGHT 
a aiaitcenes tikcundenmnamn No. 2 Seales to 7 inches; price $3. 
All Lengths. Orders Promptly F'illed. Manufactured by 


Mouldings for all kinds of Electrical work. Send 
| 4UNT « CONNELL, Ltd., ‘Seranton, Pa. 


for illustrated sheet No. 1, of Mouldings kept in 
F. THILL’S SONS & CO. 


stock. 
MANUFACTURERS OF 


PARMLY, miTCHELL&co., MOVELTY ELECTRIC CO. 
Flectric Light and Railway Supplies, 50, 52, 54 North Fourth Street, Philadelphia. ELECTRIC LIGHT 
GLOBES 


TELEPHONE BUILDING, 
of all kinds. Special styles to 
Room 315, 18 Cortlandt St., New York, N. Y. 2 


order, all colors. Battery Jars 
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Guicknid wy Premece Matters. | F. Thill’s Sone & Oo.. 104 to 112 Kent Ave. 





or Phyatetans, Surgeons Corner of Taylor Street, Brooklyn, N. Y. 
am amuy /se, sen , $ y - — 

for @ catalonte end Ute Motor and Fan complete with No. DO RMOG 65.5. coceeesic $10.00 

tion THE Evectricat | Motor and Fan complete with No. 11 Battery.............. $15.00 


WoRLD, Jerome Kid- 
der Mfg. Co., 820 
Broad way, New York 


No. 9 Battery will run fan 12 to 15 hours with one charge. 
No. 11 Battery will run fan 75 to 100 hours with one charge. 


Liberal Discounts to the Trade. 
Full line of motors 7, to 1g H. P. for incandescent current. 


Cut shown without lid | 
j Naty ' 
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Send for catalogue, etc. 


A NEW BOOK. 


Feed Water Heater and Purifier 





Over 3,000,000 horse power are in daily 
use. 


No more Troublesome Calculations of the a 


sizes of Wires for Wiring. | THE WELLINGTON BELT HOLDER 


BATTERY ZINCS. 


EDWI1N L. EDES, 





SUCCE880R TO 
OLIVER EDES & SUN, Piymouth, Mass. 


| Lately improved. 


A Book for Contractors, Wiremen, Engineers. |sintung ee 


Manutacturers of | belts ceeding: 
Crowfoot Zincs. Zinc Nauls, etc., etc. e . | ly simple. Belt 
Kolied Leviauche Zincs. | Copper tacks, Ar chitects, Amateur S, etc. stops when ma- 


Ziluc Caps (luce wry Bat- | Guopper Naus. chine stops. 
Easily operated, 


Leries). Copper oat Nails. 
Fire and Burglar Alarm | Vupper opises. = | thousands in use, 
A1ucs. Cupper Sucavning Nails | Tney cost one- 
fourth or less that 


Ali —oapes of Cast and | Copper siauing Nails, 
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Zine Nail rave, 
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We are large owners in the Kdes, Mixter & 
Heald Zinc Company's mines and works in ien 
Dessev, aud have our owh waler puwer aud rolilnug 
Diliis uere, 

Uur Ziuc 18 purer and superior to ordinary zinc, 
And is MiVing Le Vese Ul satusiaction tur fre-alarm© 
aud viaer particular Kluds OL service, We Lave 
every Lavilivy Lur miwKiip, Lie LOWweatl prices, Quality 
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Wai you Wal. : | 
AUTHOR OF “* PRINCIPLES OF DYNAMO-ELECTRIC MACHINES,” “* MAGNET WINDING,’ ETC. | F. f Houghton & Co, S 


Gives the sizes of wires directly in circular mils or in gauge numbers, for any make of lamp 
or any horse power of current), for any loss, forany number of lamps, and at any distances, 
without calculations, formule or knuowledye of mathematics. | 6 

It is the equivalent of a complece set of tables for all practical cases, with the advantage over 
these of being much simpler, more compact and handy than sucoa cumbersome and bulky set ot tables 
wouid be, Itgives the result in as little time as it would otherwise take to write down the figures to 
perform the caiculation, 











The book includes also an illustrated article giving general hints on wiring anda set of ,original Remedies trouble occasioned by 
Useful Auxiliary savles, such as for heating limits, weignts of insulation, power reductions, com- 
posite wires of large section, weights and resistances, wire gauges, eLc. Lubrie ating Oil on Belts. 
| Preserves the Belts. 

Convenient Size for the Pocket. Cloth. Price, $I | Prevents. Slipping. 

Copies of the UNIVERSAL WIRING COMPUTER will Used by the Principal Electric Companies 

be sent to any address in the world, POSTAGZ 
PR#PAAID, on receipt of the price, $1. | Samples for trial sent free on mentioning 


this paper, 
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‘THE W. J. JOHNSTON COMPANY, Limitea, |= songnten & Go 


TIMES BUILDING, NEW YORK. 2it S, Front St, Philadelohia, Pa, 























June 27, 1891. THE ELECTRICAL WORLD. XXKV 


2-7, eee | TE THE KODAK 
ELECTRICAL 
PLAIN a Hl PURPOSES. 


CAMERA. 
[ 6ut-Onts. Switeh-Boards. Quenlators. 


}Eight Styles and Sizes 
> Special Slate Work of all kinds. Send for Estimates. y 


JAMES LEFFEL WATER WHEELS 


BUILT BY THE 
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Transparent Films. 





7 FOR ; the earth, enabling tourists to bring home a pictorial record of intere sting scenes and _ inci- 
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styles. Send for descriptive pamphlet to THE EASTMAN COMPANY, Rochester, N. Y. 
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J | creat satisfaction. It is the most 
BRASS AND COPPER ROLLING MILLS, 
No. 29 Chambers St. and 5 Reade St., New York. ee 





system ever introduced. 


Pa. Agents wanted in every State to 
handle it. We guarantee perfect sat 
O. isfaction. Every portion of it is 


manufactured by us. Fully covered 
by patents applied for. 

We manufacture everything elec- 
trical. Send for Catalogue, and men- 
tion this paper. 



































Viaduct Mfg. Co,, 


Made of LAKE SUPERIOR COPPER, drawn uniform to gange, J 4 
of Highest Tensile Strength and Conductivity. Cor, Charles “and German'sts , 


Put upon Reels in any Length Desired. CORRESPONDENCE 8OLICITED. BALTIMORE. 
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CHINA SPECIALTIES 


FOR ELECTRICAL AND OTHER PURPOSES. 
We guarantee the strongest porcelain in the market. Plant specially designed for thi 
class of work, and a machine shop fully equipped for making Dies of difficult pattern, Or- 
ers filled on short notice. 


PASS & SEYMOUR Syracuse, N. Y. 
FIDELITY CARBOR MEG. CO 


Office and Factory: 2134 to 2140 De Kalb St., St. Louis, Mo., 
Manufacturers of 


The BEST BATTERY CARBONS in the World, 


Ke: 2 RO toMel ie) aS ee logis ere 





CARBON « 





Long Life, Uniform Size and Superior Quality. Guaranteed to be the Best. 
Specialties of any Shape or Design. Prices furnished on receipt of model or drawing. 


A PERFECT ELECTRIC LICHT CLOBE. 


aS UNION GLASS CO. 
















BOSTON, MASS. 
4 FACTORY AND POST OFFICE ADDRESS : 


SOMERVILLE, MASS. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ELECTRIC LIGHT GLOBES 


AND 


" ‘ : INCANDESCENT SHADES and BULBS. 
QUICK BREAK. Combination Switch and Safety Fuse. 


(PATENT APPLIED FOR.) 


SINGLE AND DOUBLE POLE, 
25, 50 and 100 Amperes, 


Metal parts are dipped and lacquered and 
mounted on enameled slate bases, 


Also Polished Knife Switches from 50 to 
500 amperes, 


SEND FOR PRICES. 


Wm. H. Weston & Co., 


Manufacturing Electrician, 
$30 Filbert St.. Philadelphia. 





The Barrie’ Electric Co, 


Consulting and Contracting 
Electrical and Mechanical Engineers, 


OFFICE AND WORKS: 
10 CEDAR STREET, NEW YORK. 


Sole Patentees and Manufacturers of the 


BARRIETT MOTORS AND DYNAMOS, 


1/16, 4%, 4, 4%, Lh. p., up to any size desired. 


Fan, Blower and Exhaust Outfits 
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Street Cars for Electric Motors 


nr Mectric Light 





CO., ‘MAKERS « HIGH -GRADE - 


fe 
THE CROCKER-WHEELER 


PERFECTED MOTORS. 


Very slow speed, full a, aoa regulation, 
for ed fields let into ase, self-oiling bearings 
self-centering bearings, all sizes, both arc and 
incandescent, for all power purposes. : 

Acknowledged by the Leading Manufacturing 
Companies to be 


The Most Perfect Motor Made, 


Estimates and Plans furnished for Electric Power 
Equipment. Correspondence Invited. 


430-432 W. Fourteenth St, New York. 
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Installations 


AND THE 


MANAGEMENT OF ACCUMULATORS. 


A PRACTICAL HANDBOOK BY 


SIR DAVID SALOMONS, Bart., M. A 


Assoc, Inst. C. E, 


FIFTH EDITION, REVISED AND ENLARGED. 


348 Pages, Cloth. 99 Illustrations. Price, $1.50, 


EXTRACT FROM “‘ PREFACE TO THE FIFTH EDITION.” 


‘“‘ A fifth edition having been called for, the opportunity has been taken of thoroughly 
revising and greatly enlarging the work, The introduction of many new plates will, it is 
hoped, render the text more intelligible to the reader and familiarize the eye with the manu- 
factures of different makers, thus meeting what appears to be oneof the requirements at the 
preseat moment. Two new chapters have been added. Several errors in previous editions 

ave now been carefully corrected.” . . . 

“‘Up to the present time no other book has been written on the special subject of the 

management of an accumulator.” 


CONTENTS: Part I.—CELLs. 


Chapter I.—Description of Cells, and their Mode of Employment. ane. II.—Setting of 
the Cells and the Accumulator House. Chap. III.—Charging. Chap. [V.—Discharging. 
Chap. V.—Failures; their Causes and Remedies. Chap. VI.—Summary. 


Part II.—INSTALLATION WORK AND PRACTICE. 


Chapter I.—Engines, Dynamos and Electrical Motors. Chap. II.—Switch-Board ® 
Switches, Instruments, Lamps and Wiring. Chap. III.—Rules for the Prevention of Fire 
Risks. Chap. [V.—Action of Cells with Dynamo. CaP, V.—Methods of Working and 
Governing. Chap. VI.—Alternating Currents. Chap. VII.—Testing. Chap. VIII.-—Esti- 
mates. Chap. 1X. Broomhill Installation. Index. 


Copie* of the above book, or of any Electrical Work published, will be promptly mailed 
to any address in the world, POSTAGE PREPAID, on receipt of the price. 
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TIMES BUILDING, NEW YORK 


IN ORDER TO REDUCE OUR STOCK, WE 
WILL SELL OUR WELL-KNOWN 


Laclede Daler, 


ROUND, OVAL or SQUARE, 


AS FOLLOWS: 


In lots of 100 to 300, 40c. each 
300 to 500, 37c. each 
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HEAD OFFICE AND SALESROOMS: 
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BRANCH AT WINNEPEG. 
LYMAN DWIGHT, MANITOBA REPRESENTATIVE. 


President : 
W. R. BROCK, Esq. 

First Vice-President : 
H. P. DWIGHT, Esa. 

Second Vice-President and General Manager: 
FREDERIC NICHOLLS. 


Standard Screw Glass Insulators\ TIME IS MONEY! 











Save Time and Money by Using 
Our Specialties. 
ANSWERED 


MANUFACTURED BY 


WM. BROOKFILELD. 


BUSHWICK GLASS WORKS. 83 Fulton Street, New York 


EUREKA TEMPERED COPPER COMPANY, "C1 Ac Ez 
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Only Manufacturers of 
Mark the hourand minute, 
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Tempered for Brush Copper, Commutator Bars, Copper | °Y 07° impression. 
Wire, Cear Pinions, Bearings, Trolley Wheels. 


Western Sales Office: Eastern Sales Office: 


AMERICAN RAILWAY EQUIPMENT CO.. Nathan Bushnell 


_ Phenix ‘Building, Chicago, Me ml. 35 ___—85 Broadway, New York New York 
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OUR 
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REGISTERS 


Record the hour and minute 
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of employé¢s by their own act, 
in their own handwriting, 








Useful, Economical, . 


Ornamental. indispensible for em= 


ployers and just 


Printed Matter on Application. to employes. 
THE AUTOMATIC TIME STAMP AND REGISTER COMPANY, 
No. 71 Sudbury St., Boston, Mass., U.S. A. 


Dynamo Regulators and Rheostats 


Of all Descriptions in Stock and Manufactured 


to Order for any Special Work. 
Both HAND and 


Motor Switches *Stromsre 


Of Superior Design and Construction. 














ENTIRE ATTENTION Devoted to the Manufacture 
and Wiring of Rheostats, 





This illustration shows the construction of an iron truss roof built by us die The Russia 


Cement Company, at Gloucester, Mass. 


AGENCIES : 8S. W. Bowles, Jr., Western Manager, 556 Rookery Building, Chicago, Ill.; M. 
Grant, Enterprise, Miss.; Wm. Pay: son, San Antonio, Tex.; W.E. Stearns, 318 Odd Fe lows’ Building, 


St. Louis, Mo. 
PLaNS AND ESTIMATES FURNISHED. 





SEND FOR ILLUSTRATED CATALOGUE, 


AUTOMATIC SWITCH CO., 


SOLE MANUFACTURER OF THE} 
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BALTIMORE, MD 
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Office and Works, EAST BERLIN, CONN. 
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= 907 Filbert Street. 
533 Wood Street. 
= 185 Dearborn Street. 
35 New Montgomery Street. 
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LIMITED. NEW YORK.’ 






MANUFACTURERS OF SUPERIOR 


INSULATED WIRES »» CABLES 
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Awarded a Gold Medal at the Paris Exposition. 
Sole Manufacturers of Candee Aerial Wire,Okonite Waterproof Tape,Manson Protecting Tape, 
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Omaha, Minneapolis, St. Louis, Kansas City, London and South America. 
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zz—ALSO MOTORS.~=z 
EVERYTHING LATEST DESIGN AND HIGHEST EFFICIENCY. 





A CENTURY 


OF 


ELECTRICITY. THE BEST BATTERIES 


For Experimental Work. 








By T. C. MENDENHALL. 


Experimental work is not all that the Partz Batteries are good for, but it tests 
the strongest claims made for them—that they are more permanent, last 

Cloth, 225 Pages, Illustrated. Frice, $1.25 __ jonger with less attention than any others of equal efficiency. 
Given a battery which does your experimental work satisfactorily, which holds 
app laesenesndtndiparatntin its efficiency through months of neglect and responds cheerily whenever 
called on, you will know something cf its other characteristics and will want 

to put it wherever it can serve you. 

electricity and its principal applications. This book is not a history of the | Vacation season affords leisure to study up improvements in your apparatus. 
We besreak a share of the attention of teachers, superintendents of electric 


aoe : plants of whatever character, and others interested in experimenta! work, to 
it is not far wrong in either its history or its science. The use of technical lan- the Partz Batteries. 


N this work the author has endeavored to sketchthe growth of the science of 
science, nor is it a scientific treatise, but the author trusts that, as far as it goes, 


guage has been avoided as far as possible ; and the eftort has been made to en- 
able the intelligent reader unfamiliar with the nomenclature of the science to Pumgniste Wek Fak Deersighen on Agphestion, 


understand the more important phases of its development, and to give him such THE S S, WHITE DENTAL MANUFACTURING C0, 
a 


a knowledge of its fundamental principles as will enable him to comprehend the : ; : 
meaning of what he sees in electrical devices with which he almost daily comes Philadelphia, New York, Boston, Chicago, Brooklyn, Atlanta. 


in contact. a Se SS 


CONTENTS. 


“ Chapter I.—From the Beginning to the End of the Eighteenth Century, 
Chapter I1.—Galvani, Volta, the Battery and the Electric Current. Chapter 
111.—Oersted’s Discovery and the Electromagnet. Chapter 1V.—Who Invented 
the Electromagnetic Telegraph. Chapter V.—Multiplex Telegraphy and Sub- 
marine Cables. Chapter VI,-—Faraday’s Discovery of Induction and the Devel- 
opment of the Dynamo, Chapter VII.—The Electric Light. Chapter 
Vili.—The ‘Transmission of Energy by Means of Electricity. ‘The Electric 
Motor. Chapter 1X.—The Telephone. Chapter X.—Secondary and Thermo- 
Electric Batteries, Chaptery1I.—Conclusion.” 


[ 
Copies of the above book or of any book or books published will Ye = THE-LYRGEST-LINE: ela 


be promptly mailed, postage prepaid, to any address in the world on re- 
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with age, and have been tested and approved by the leading electrical companies of the United States. In addition to these advantages, we also offer advantages 


THE KIEL’'S PATENT HARD RUBBER CELLS 


For storage and primary batteries still remain the most satisfactory and cheapest in the market. Unequaled for Strength, Durability, Insulation and 
Resistance to Acids. Hard Rubber Goods of every description manufactured. Correspondence solicited from ail Manufacturers and Dealers in Electrical 
Machinery and Supplies, Send for Prices and Estimates. 
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PURDUE SCHOOL OF ELECTRICITY. | 


New Laboratory, , both Contir Continuous and Alter- 
nating Dynamos. yee Storage Cells 
d Fine st Apparat us. 
Complete Mane and Electrical Courses. 
SEND FOR CATALOGUE, 
PURDUE UNIVERSITY, 
LA FAYETTE, IND. 





For all | Electric I Insulating 
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market. 


New York. 
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J. LANG & CO., 


MANUFACTURERS, 
44 Michigan 
St., 








Chicago. 


In sizes from 
100 to 3,000 am- 
péres. 


Electric Switch Central Stations. 


Madein Single. Double and R- Pale Styles 








BARNES’ 


NEW SENSITIVE 
DRILL 


- HAS THESE GREAT ADVANTAGES: 

The speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can be 
graduated to drive with equal safety 
the smallest or largest drills within 
its range, a wonderful economy in 
time and great saving in drill 
breakage. Sold subject to ap- 
proval. Send for catalogue. © 
Ww. F. & JNO. BARNES CO, 
tig Ruby St., Rockford, Il. 


THE HORN, BRANNEN & FORSYTH 
MANUFACTURING CO., 


A277, 429, 431 and 433 
North Broad St., Philadelphia, Pa, 

















GAS FIXTURES. 
ELECTRIC FIXTURES. 





MANUF ACTURDPRS OF 


lias, il and Electrie 


FIXTURES. 


Correspondence Solicited, 








SHEET LEA 


I SELL No OTHER, | Bases, 
Send for Ra and Quotations. 


A. O. SCHOONMAKER, 


158 William St., 








It will trans- 


mit more power (1% 
than a double KT) 


leather belt of 


equal width, 


Lead Pipe, vead Tubing, Ribbon Lead 
etc., for Electrical Purposes. 


UNION HARDWARE CO., 


TORRINGTON, CONN., 


WOODWORK FOR ELECTRICAL PURPOSES, 


In all Foreign and Domestic Woods ; Push Button Shells, Bell Boxes 
Rosettes, etc., etc. 
ELECTRO-PLATING IN GOLD, SILVER, NICKEL AND BRASS. 


E. E. E. & & S. KEY SOCKETS 


For Thomson-Houston, Westinghouse 
and Edison Systems. 











A GENERAL STOCK OF 
Electric Light ana 
Railway Supplies|: 


Ready for Immediate Shipment. 


ELECTRIC ENGINEERING & SUPPLY (0., 


SYRACUSE, BP. Y. 


1,002 and 1,004 Arch St., Philadelphia, Pa., 
Manufacturers of the 
Oehrle Flexible Incandes- 
cent Lamp Cord. 
Fire and Waterand Moisture Proof. Also Regular 
Kubber Incandescent and Battery Cords, 

Our Oehrle Flexible Cord has been adopted and recommended 
by the Pennsylvania Board of Fire Underwriters and is meeting 
with general fayor. When once used it is always duplicated. 


We have adopted Fast Colors for our Oehrle Flexible Cord. 
The Pettingell Andrews Co., Sole Agents for New England. 


[HE AMERICAN ARLL ‘TELEPHONE (70. 


125 MILK STREET. BOSTON, MASS. 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7, 1876, No. 
174,468, and Jan. 80, 1877, No.186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the 


rights secured to this Company by the above 


patents, and renders each individual user of tele- 


phones not furnished by it or its licensees re- 


sponsible for such unlawful use, and all the con- 


sequences thereof, and liable to suit therefor. 





COLWELL LEAD CO., 63 Centre St., N.Y. The “Common Sense” Oil Filter, 
















Siren, eS , April 
yircoove pril 10, 1891. 


_aMinneapots, Minn. 
one of 
a OM Fite rs sat the electric 
ight works in Calgary Alta 
and alsu one at the forthwest 
*tric Light Works in Win 
nipeg, and asI am in that line 
of business here I would like the 
agency for . for British Colum- 
bia. I feel sure if they are what 
these parties represented them 
to me to be I can sell quite a 
number of them. 
Would you please furnish me 
with circulars, discounts and 
commissions? 


An early reply with ful 
ticulars will 3 blige —e 


yours very trnty, 
..Q. St. GEoR ROR, 
“Manufae -turers’ Agent. 


—0:— 
_ for Cireular, Reduced 


ice List and Dis 
counts to 


Walter E. Crane, 
9 and Il W. '3th Street, 
New York. 
N. W. Branch; 
205 Beacon Street, 
Minneapolis, Minn. 


METAL SPINNING 


FOR ALL KINDS OF 
BLECTRICAL GOopDs. 
A. REMHOFP, Successor to Chas. Remhof 
375 to 381 Kent Ave., Brooklyn, N.Y. N.Y. 


GAS. LIGHTING BY ELECTRICITY. 


Static Electric Machines and Burners 
for the Multiple System. 
CHARLES H. HINADS, Manufacturer, 


Trio Building, Thirteenth and Hudson Sts., 
_N EW Y ORK, 


TO OBTAIN 


DRY STEAM 


USE THE 


STRATTON SEPARATOR. 


WHETHER 
TRIAL. 


z. 
¢ 
a 
sd 
z 


DUE TO PRIMING OR CONDENSATION. 


[IT REMOVES ALL WATER FROM THE STEAM, 


The Stratton Separator Company, 


22 Cortland St., New Vork. 








F, REDDAWAY & CO. 52 NEW ST, NEW YORK. 


Stretches 








less than any 
other 
belting now 


in use. 





ENDLESS “CAMEL” HATR BELTS FOR DYNAMOS. 





KAX 
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BOILERS. | DEAN BROTHERS’ 
sont ror rte Here eaaroee | ST LAME PUMP 


The Variety lron Works Company, 


ELAND 


DUPLEX PUMPS. 
SINGLE PUMPS. 
DEEP WELL PUMPS. 





WILLIAMS AUTOMATIC ENCINE. 


For all purposes requirin stead 
WILLIAMS ENGINE W WorRKs : No. 44] North $ Street, |Semd for Catalogue and 
BALTIMORE, MD. Prices. 


FURNISHED BY 


THE POND 
SEPARATOR. 


The Pond Separator is 
guaranteed to relieve the 
gsteam of all entrained 
water, and return this 
in fuel. 


SEND FOR CIRCULAR, 


Pond Engineering Co 


St. Louis, Chic 





INDIANAPOLIS, IND. 





DRY STEAM |Do you WANT to ECONOMIZE your Fuel Bils? 


GomPounD CoNnpDENSING ENGINES 


As compared with 


HIGH PRESSURE? 
But we sell the 


srniay to the boiler. hus) MCINTOSH & SEYMOUR ENCINE, 
ape Of both types, as being the 
BEST PRODUCTION OF MODERN EEGIESERING. 


Bansse Cs Suet” |). A, GRANT & CO.,8 OLIVER STREET, BOSTON. 





Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 


Tue Lane & BopLey Co., 
CINCINNATI, O. 


WORKS, 
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No water S. 5 pray on roofs or walks where the 
CELEBR ED = le Condenser Head is 
applied. No oa ack pressure. 





The Davidson Direct-Acting Steam Pumps. 


Warranted the best made for all situations. 
Blectric Piant Pumps a Speciaity. 


cr ® 
M. TT. DAVIDSON, Manager, 

?rincipal office and works: 43-53 Keap Street, Brooklyn, N. Y. 

Branches: 77 Liberty Street, New York; 51 Oliver Street, Boston. 


a | Oo — te 
Wasa 
D , ‘pls i: 


CINCINNATI Ce 


aCTORY va <e ( NTRAL AVE-/c 











The Smith Fi 1 Vaile Go, 


BUILDERS OF 


DUPLEX STEAM PUMPS. 


“The only Pump with patent removable 
water cylinders.” 
SPECIALTIES : 


Boller Feeding, Fire Protection, 
Mydraulic Elevators. 


J. M. DUNCAN, Manager. 
Before You Buy Correspond with Us. 


NEW ORK HOUSE, 112 Liberty St. 
WRITE FOR CATALOGUE. 


BOILER & PIPE COVERINGS. 
Removable Coverings 


FOR 
STEAM PIPES. 


Manufacturers of 


ASBESTOS 
PACKINGS. 











Copyrighted, 1889, by the Chalmers-Spence Company. 
CHA LMERS-SPENCE CoO. 59 & 61 Liberty St., New York 


IMPROVED BELT POWER 


AIR PUMP and CONDENSER 


Specially adapted to High Speed Compound En- 
gines. Also to existing engines where a 
saving of fuel or a corresponding 

increase of power can be 
effected. 


NO AIR LOCKS, HIGHEST EFFICIENCY. 
Specially suited to the requirements of 


ELECTRIC LIGHT and POWER PLANTS. 


THE CONOVER MFG. CoO., 
eit H Consulting and Mechanical Engineers, 
om 95 and 97 Liberty Street, - NEW YORK 
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= Elser FLEVATORS 


vehiteal AND ELECTRIC DOCK HOISTS 








a: 


STEAM. 


In practical and successful operation. Send for pamphlet. 


— |THE AMERICAN ELECTRIC E ELECTRIC ELEVATOR CO., 15 Cortlandt St., New York. 


ce 


= ae 
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Corresp acd ce soliciled. 


Webster’s “Vacuum” Exhaust Steam Economizer, 


Feed-Water Heater and Purifier 
is the most perfect device known for menting ant and ulidings of the feed-water for 
steam boilers, preventing scale, and for heatin serege of any description, with- 
out back pressure on engines, returning con cuonrs ot to the boiler in the one 
apparatus. Readily cleaned without stopping machinery. All parts accessible. 
rnished on trial tor acceptance. 
Before you decide upon the adoption of any Feed-Water Heater “and Purifier, or an 
device for assisting the circulation of steam for heating purposes (after rece iving full 
information of every device in the market) we would be pleased to call upon you person 
ally (at our sapenee | and explain, with convincing proofs, the superiority of Webster 
“Vacuum ’ aust Steam Economizer over all pressure, coil, tubular or open heaters- 
Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St., Chicago, ill. 


HUNTER’S 
Patent Friction Clutch Cut-off Coupling 


For CONNECTING and DISCONNECTING 
lines of SHAFTING, WATER-WHEELS, 
STEAM ENGINES or other Machinery 
without SLACKING 
speed of motive power. 


FRICTION CLUTCH PULLEYS 


STARTING and STOP-é 
PING machinery with- 
out 


SHOCK or JAR. 


JAMES HUNTER & SON. 


North Adams, Mass. 
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BALL 


AUTOMATIC ,..8..<u=22 
CUT-OFF 


ENGIN 





ENGINE = 
COMPANY 


ERIE, PA. 


standard 
Cross Compound, 


Triple Expansion. 

















Tandem Compound 


ENGINES for ELECTRIC RAILWAY and | ELEcTRIC LICHTINC. 
The only GOVERNOR giving ABSOLUTELY the Same Speed under all CHANGES OF LOAD or BOILER PRESSURE. 


E, T, COPELAND & C0., 106 Liberty St., N. Y.; 


SELLING AGENTS : 


Minneapolis, Minn.; W. B, PEARSON, Room 403 Home Insurance Bidg., Chicago, Ill.; 


J. W. PARKER, 38 So. Fourth St., Philadelphia, Pa.; COOLEY & VATER, 224 Washington Ave., 


Dravo & Black, 804 Lewis Block, Fittaburg, F Pa. 











¢Wilkinson’s Auto. 
Device. 


FOR Vip! RANK) ne. CROSS-HEAD PINS. 
ene Feed Oil Cups for ft Do not be misled b pte 

WM. H. WILKINSON, 352 ECCTLANTIC AVE., BOS ° 
Successor to J. H. Wilkinson and The Wilkinson Oil Cup Co, Send for Cunalagte 


| ARGE SAVING IN FUE BY OTTO GAS ENGINES 


AND PRODUCER GAS. 


1 1-2 lbs Anthracite COAL, Per Horse Power, Per Hour GUARANTEED. 


SIZES: 50 HORSE POWER AND UPWARDS. 


is desired 


Indispensable where 
. Continuous running 








We will contract to furnish Incandescent or Arc Electric Light 
Plants with **‘ OTTO * Engines, guaranteeing results. 


OTTO GAS ENGINE WORKS, 33d and Walnut Sts., 


Philadelphia. 
18 Vesey St., New York ; 151 Monroe St., Chicago. 











a= Sse 


= - 


For Furnaces, Steam or Hot Water Plants. 


living rooms of the house. An even temperature maintained at all times, 
ee) thermostat that will change the drafts of the heater upon a variation Fone 

M half a degree of te a Satisfaction guaranteed. Send for illus ted 
mea Catalogue and price- Agents wanted. atents sustained by the courts. 


Beware of Intringers. 


CONSOLIDATED TEMPERATURE CONTROLLING COMPANY, 


645 Temple Court, Minneapolis, Minn. 
The New England Fire and Heat Regulator Co., 65 Federal street, corner 
Franklin, Boston, sole sqeate tor New England. 


ist 




















THE DIFFERENCE! 


The power ofany Engine is regulated, lst. By the Steam Pressure. 2d. By 
the Cylinder Area. 3d. By the Speed! 


Owing to the SINGLE-ACTING principle of Westinghouse Engines, the 
standard speed of small ones is 500 and of large ones 250 revolutions per min- 
ute; while the speed of other Engines is limited to about 200 in small and 70 
to 100 revolutions in large ones where durability is duly considered ! 


The ordinary Steam Engine requires constant attention, largely from two 
causes: lst. Because its design (not admitting of self-lubrication) must have all 
parts lubricated by hand many times daily; 2d. Because the DOUBLE-ACTING 
principle MUST loosen the parts. This is only a question of time. If the 
Engine be well built, more time; if carelessly built, less time; the result, how- 
ever, is inevitable. It is a question of principle and not of workmanship. 
Imagine the shock produced by reversing the full power at every stroke. Just 
think how this shock is aggravated when the Engine is speeded up! The blow 
is equal to that of a steam hammer, and MUST loosen the parts. 


The low initial speed of the ordinary Engine necessitates “‘ speeding-up,’’ as 
it 1s called, in driving all machinery that runs even at ordinary speeds. This 
**speeding-up” process involves an outlay for shafting, hangers, pulleys, belt- 
ing, etc., often equal to the cost of the Engine itself! It costs at least $5.00 per 
year to lubricate each additional bearing. It costs the fuel necessary to drive 
all this useless, expensive and non-productive machinery, bought and run for 
the sole purpose of obtaining requisite speeds. 

WESTINGHOUSE ENGINES have been designed by intelligent and ex- 
perinced Steam Engineers, expressly to meet and correct these manifest evils! 
6000 in use! 

Tllustrated printed matter furnished on application. 


Ah Ede MACHINE COMPANY. - 


Oe 1d ee De eee 








GELECTRIC HEAT REGULATORS 


The heating apparatus positively controlied by the temperature of a 









™ WOODBURY 


SELF-CONTAINED, AUTOMATIC 


HIGH SPEED STEAM ENGINE 


for Electric Lighting and 
Street Railway Service, 
With BOILER PLANT CompPLere. pa 


Catalogues sent on application. -=\ 


STEARNS MANFG. CO. ERIE, PA. = 


THE BALL & woop CO., 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES, 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Compound Engines, Triple Expansion Engines 


FOR 











Electric Lighting Plants, Electric Railway Plants, Manufacturing Plants, 
And all purposes requiring Close Regulation and Economy. 


Works, ELIZAI ELIZABETH, N. J. Office, 15 CORTLANDT ST., N.Y. 


HE IDE ENGINE. 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


AUTOMATIC CUT-OFF ENGINE 


IN THE WORLD. 


New York Managers, W. R. Flem- 
ming & Co., 174 Fulton St. 





New England Office: Messrs. John 
Post. Ires & CO, 70 Kilby St., 
Boston. 


Baltimore Office: Messrs. Thomas 
K. Carey & Bro., 26 Light St. 
MANUFACTURED BY 


FOUNDRY AND MACHINE DEP'T, 


(Harrisburg Car Manufacturing Co.), 
HARRISBURG, PA, 


COMPOUND ENCINE. 


ECONOMY. SIMPLICITY. DURABILITY. SILENCE, 


15 to 8300 Horse Power. Most Perfect Regulation Ever 
Obtained. No Small Parts Requiring Repairs. No 
Eccentrics. No Stuffing Boxes. No Piston Kods. 

COMPOUND and VALVELESS. Internal Friction a 
minimum. All Parts Interchangeable. 

The Engine is Perfectly Balanced and Self-Contained. 
All Wearing Surfaces are Exceptionally Large, Making 
it the Most Perfect High-Speed Engine Built, 


WRITE FOR CATALOGUE, 


W. N. Hobart, Pres. L.O. Maddux, Vice-Pres. & Treas 
J. H. Kikershoff, Supt. J. C. Hobart, Secy 


The Triumph Compound Engine Co., 


SOLE BUILDERS, 
211,213,215 & 217 W. 2d STREET, CINCINNATI,O 


THE ACME ENGINE 


1, 2, 3 and 4 h. p. 


Kerosene Oil or Natural Gas. 











TRIUMPH 














Fuel, 


Automatic Fuel and Water Supply and 
Automatic Regulation, 


Especially adapted for Electric Lighting. 


ROCHESTER MACHINE TOOL WORKS, Ltd, 


ROCHESTER, N. Y. 
TUustrated Catalogue on Application, 


To Electric allway Companies, 


We shall be pleased to make you quota- 
tions on Washburn & Moen’s_§hard-drawn 
copper 


Our 


weatherproof wire is superior to any other wire 


weatherproof insulation feeder wires, 


of like character in the market. 


WESTERN ELECTRIC COMPANY, 


CHICAGO=NEW YORK. -. |. YORK. 


RUSSELL ARC LAMPS. 


Burn from Te to Twenty-four Hours with a Single Pair 
f Carbons on any Direct Circuit. 


INDORSED BY EXPERTS. 


SEND FOR CIRCULARS AND PRICES. 


B. & S. Electric Equipment Company, 


SELLING AGENTS, 
115 BROADWAY, NEW YORK. 


BLECTRIC RAILWAYS. 
PANY SYSTEM. 


We do High-C Yass Construction by 
Contract, or act as Consulting 
Engineers. 


J. G. WHITE & CO., 29 Broadway, New York. | 


CAMERON STEAM PUMP | 


SIMPLE. COMPACT. 
DURABLE. 


NO OUTSIDE VALVE GEAR, 


ADAPTED FOR ALL PURPOSES 





For illustrated catalogue address 


; The A.S. Cameron SteamPump Works, 


Foot of East 23d St., New York. 


SEND IN ORDERS FOR 


Fan Motors 


TILL JULY 1. 








MANUFACTURED BY 


THE FORD & WASHBURN EIEC- 
TRIC COMPANY, 


CLEVELAND, ©, 


Seecial Indacements te Ageu 


THE: ELECTRICAL WORLD. 


trolley wire and our own make of 


JuN® 27, 1891. 


High-CGrade Insulated Wires for all Electrical Purposes. 


FACTORY SEYMOUR,CONN.— W.R.BRIXEY, SUP'T. 
YP WESTERN AGTS. WESTERN ELECTRIC CO. CHICAGO. 


Office Aerial and Submarine Cabies for Electric Light, 
Teiephone and Telegraph Service a Specialty. 


Twisted Pair eae and Cables for Telephone Distributing 
rds, Office Connections, etc. 
os) Kerite has been ine aediiend for high-grade insulation for more 
han a quarter of a century. 


a 
Nene al (Gieareay ra 


Celebrated Kerite Tape fer. Waterproof Joints, Catalogue and Price List on application. 


The Western University of Pennsylvania 


nelent and Modern Languages, History, Mathematics, Physics, Chemistry:s 
Geology Civil, Mechanical and Electrical Engineering, Astronomy (Allegheny Obser- 
vato E. Keeler, late Astronomer Lick Observatory. Director). Next term September 14th. $100.00 
‘ Pittsburgh is the place to study Engineering.” 


in prizes for best entrance examinations. 
For Catalogue and information address 
Ww. J. HOLL alec lene te ee ee ee eee Ph. D., D. D., President, PI TTSBURGH, PEN N°A PEN N°A. 
A CL A PRAZ ARG LishTinesystem C With Automatic Safety Device to 
Prevent Accidents from Broken 
High ‘Tension Wires. 
THE CLARK ARC LAMP FOR INCANDESCENT 
CIRCUITS, SINGLE OR IN SERIES. 
Semen (LARK ELECTRIC C ELECTRIC CO., 182 Broadway,N.Y. Y. 
> ____?HE BLHCTRIC BRA: ——_ BLECTRIC HRA: —— 
Eberhardt’s Patent Automatic Gear Cutter. 
With rate exceptions this Machine is cutting all ELECT ic 
MOTOR GEARS made. In use by the following cutting thes: 
gears: 


Machines. 

The Pratt & Whitney Co 9} Electric Traction Co 
Thomson-Housten Co 9} Brooklyn Street Ry. Co 
Wes nghouse Electric Co Cincinnati Street Ry. Co 
Edison Electric Vo.......... . 7) H. P. Nail Co 

ue Electric Co 

Electric Co 
United Electric Traction Co.. 
United Electric Ry. Co. 


Machines 


1 
F. Messmer Faucet Mfg. Co... 
Davis & Cowgill, Omaha 1 


GOULD & EBERHARDT, Newark, N. J. 
Wherever there is Steam, Gas or Water Piping there is need for 


BROCK’S Patent CHAIN PIPE WRENCH 


(Latest Improved Model), 


MADE ONLY BY J. H. WILLIAMS & CoO., 
Manufacturers of IRON, STEEL, COPPER and BRONZE DROP-FORGIN Gs of every description 
oe 15 Richards Street, near Hamilton Ferry, Brooklyn, N. Y¥. 


THE COPENHAGEN 


THERMOSTAT 


is the most reliable made, and recommended as 

such by experts. Only thermostat adapted for 

private residences on account of its pene 

m and neatness. Anybody can test the * Copen- 

=e) hagen,” and as often as desired. In order to in- 
troduce the “ Copenhagen” we will, during June, 

1891, sell it at 75 cents each, mailing on receipt of 

ACTUAL SIZE. cash with order. Address 


THE COPENHAGEN ELECTRIC ALARM CO,, 


92 SYCAMORE STREET, CINCINNATI, OHIO. 


P. g ELECTRICAL 


a COMPOUNDS:PAINTS 


Thorough y Water, Acid and Alkali Proof. 


PERFECT INSULATORS, ESPECIALLY ADAPTED FOR USE ON 


|CROSS-ARMS, POLES and ALL KINDS of IRONWORK. 


The P. & B. Compound is USED by the largest WIRE and CABLE manufacturers in 
the world. Made only by the 


‘STANDARD PAINT CO.,, 2 Liberty St., New York. 


SIOUX CITY CORLISS ENGINE, 


50 TO 500 H. P. 
BUILT BY THE 


Sioux City Engine Works, 


SIOUX CITV, IOWA. 
Giddings’? Automatic Engine, 
SIMPLE AND COMPOUND. 


Stirling Water Tube 
Boilers and complete 
power plants built and 
erected. Write for estimates 
and circulars. 


Largest Baaine Works 
west of the Mississippi. 


onleiee oe h Hi muses 4d 
tC ouse, 
So. Canal St. . Lewis 
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s ine 1 Bracket, 
inch Pipe, 6-foot Arm: 


~ STEEL AND IRON wtaterate ea 
POLES = — 
BRACKETS 


FOR ELECTRIC RAILWAYS | 


{Boston, _ Alana, anes Albany, Minneapolis and, other other cities 


ae ee en iy Dompan wy mechs 











PRICES AND OTHER INFORMATION, FURNISHED 
ON APPLICATION TO 


WALWORTH 
MFG. CO., 





16 OLIVER STREET, BOSTON, MASS. 


Pole Works at Pittsburgh, Pa. 


Instantaneous and Automatic Regulation. : 
Self-Lubricating Boxes. 
Ventilated Armature, proof against a burn-out. 


A Pure White, Steady Light. 

















| “EXTRA STRONG PIPE. 
Made of extra 


The S hu i r p : Co. ihe le e “ER EEE ‘one ae ee 
— a Pes of Stn Thicauss Pie for Hit lighing 


MIDDLETOWN, CONN, For either Are or Incandescent Lamps. 


INDESTRUCTIBLE STORAGE BATTERY. SemmuuiERy yt toned 











Pe armel aa INGO ,CASTINGS & MANUFAC 
THE NEW D TYPE. | | ie maa Ta SMELTING CO.L nen 
Absolutely Indestructible Storage Cell. Trae Vasant l wily. 
Send two cent stamp for Circular and new Price List. aa n 








CIBSON ELECTRIC CO., 74 Cortlandt St, New York.| [i 7 | BRONZ 


CARBON PLATES 


FOR ELECTRICAL PURPOSES, 


NEW YORK CARBON WORKS, 


18 Cortlandt St.. Telephone Building, N. Y. 
SEND FOR PRICE-LIST. 


HYDRAULIC PRESSES | j 


HIGH-PRESSURE HYDRAULIC WORK. 
PRESSES, VALVES, FITTINGS, DIES, ETC. 
Hydraulic Lifting Jacks, Polishing Machinery, 


WATSON & STILLMAM, 204, 206, 208, 210 E, FORTY-THIRD STREET, NEW YORK. Fairbanks, Morse 4 Cov, Womtern Hevresentatizen Chicago, St. Joule, 










Mor 4. ae W. HUNT, President. ALBERT E. RICH, Treasurer and General Manager, 


HUNT ENCINEERING Co. fi 
INCORPORATED.) 
GENERAL ELECTRICAL CONTRACTORS, 
ew Manufacturers and eae in mectric Supplies. 
y 238 Washington Street, = ~ Brooklyn, N. Y. 
New York Agents for the Buckeye Incandescent Lamp. 
E. W. Hickcox, General Selling mEpot. New York Branch Office, 12 Liberty St. 


Distance Telephone, 1581 Brooklyn. 


ELECTRICAL ACCUMULATORS. : 


Useful and Economical for All Purposes to which’ na tuutting, Padbls lok — as Propulsion and ne hting of Street Cars, 
Vehicles, Yachts, etc.; Central Station and Isolnted pa or Power, Portable ‘Siete Lanterns, 
Electric Power for Motors, Portable Electric Fans for ‘fice, table Lig i Sick Rooms Oniy Clean and Conven« 
ient ene for Surgeons, Dentists, and Professional Men Generally, Manufactured Suclaavely under the 
Patents of Faure, Swan, Sellon, Griscom and others. -Compiete Eiectric Light and Power Plants, 


THEH ACCUMULATOR Co., 
224 and 226 CHESTNUT STREET, Philadelphia, re 
Panene. Agency : Electro-Dynamic Co,, 2%4 & 226 Carter St., pate Lites Cringe gency: William ee PE 4 Salle 9 


Age Truex & Vail, Electrica Exchange Buildi i Liberty St. Agency: The c¢ Electrical Steraive Co., 8 & 120 Pine St. 
ed = Boston : Holtzer-Cablectric Co., 1 ion 2 Providence; Swarts & Gannet Swarts Building. 
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ently heen reget scme small sized relief valves of an heats 


that they are as sensitive in eine as 
some classes of | _ The . 
a good mre = we warrant lt 


ENGINEERS AND CONTRACTORS. 
No. 114 South Fifteenth St , Philadelphia. 
" COMPLETE INSTALLATIONS OF 
aiiees Power and Electric shige and Power Piants. Mather System. 


Parties intending to purchase Elevators will serve their best 
interests by conferring (by letter or in person) with OTIS 
‘BROTHERS & CO., 38 Park Row, New York. 

This company has been established for thirty-five years, and 
‘the elevators manufactured by it are now in operation in nearly 
every large building in the world. 

it The new Electric Elevator is the latest type, and can be run 
by the electric light lines at a very moderate cost. 





LOCKE DAMPER REGULATOR. 


Its Working Will Surprise Y su. 


t Test Shows 


lonak ea Governmen 
a Saving in Fuel of 10 Per Cent. 


Send for circulars, 


LOCKS BROS.., SALEM, om 


Annunciators 
W. R. OSTRANDER & CO., 195 and 197 Fulton Street, New York. 


DeKalb Avenue. near Knickerbocker, Brooklyn, N 


L. J. WINC CO., 


MANUFACTURERS OF 
Wing’s Disc Fans, High-speed es, 
Electric Motors, Fan Ventilators, Etc. 


Removing Dust, Steam, Smoke, ete. ese 
peculiarly vaiuable 
as uch less power than any other fan made, The 
: but little, and are noiseless. We make specia 
terms to electric light and motor companies. 

126 Lt San TS: at... New YTorRkz. 


CHICAGO, 9 Lake 5 





BOST TON, 187 Oliv 


THE WILMOT % HOBBS MFC. CO. 


hy Sree balls 














Rolling Milis and Manufactories, - ~- 


QUESTION. 


Bridgeport, Conn. U.S. A. 





underground, in the air, or in water ? 
If so, communicate with 


NEW YORK. PITTSBURGH. 


Pioneers in the” Underground Business. 


CHICAGO, 


pare h e | 
and Eng »Co., Kin 
Bainaoee  ane-lsace, 





—_* 


‘Ss. GRIFFITH & GO. 


pene Havel with One-twentieth of One Pound 
Pressure. 


FORMER PRICES GREATLY REDUCED. 








Telephone Call, 2526 Cortlandt. Cable Address, Discfan, New York. 


Gas Engines, 
For Mechanical Heating, Ventilating, Cogmnes De Diving 
to electric light and power comiinian. 


roe eee 125 Kast Pearl St, 


Sen at fer Sam ae F A Large Stock Al Nickel 
=e al G Always on Brags Finisb, 
tity of Hand. Not Mounted in 
any Way. * 


Do you need wires or cables for electric service, whether telephone, tele 
graph, fire alarm systems, police telegraph, electric light and power, electric 
railway, mine service, or any other branch of the eleetrical: business, for use 


BEE SEAR PAR OS UNDERORONHD CABLE O0-| WaINTORH, BENMOUR. & O6., Auburn, N. ¥. 


Nine: Years of Uniform Success |GPECIAL Heavy Engines for Electric’Railway Service 





‘J? 
eer Cc; iE Srencrteuint & 
ny: r & Co.. Koue 


ooinerenaseintneenanee 


~ AUTOMATIC: CUT. OFF: HIGH: SPEED 
ENGINES: BUILT: BY: THE: NEW-YORK 
SAFETY: STEAM: FONE COMPANY 


Esti n ates 
Furnished. 









































ah, We will, upon application, furnish uation i ier piacing engines and boilers for 
any service, of any size, trom 2 te 200 h. p., making all pipe connections in the 
most approved manner, also for shafting, pulleys, belting and whatever may be 
needed to make a compiete steam power plant. 


NEW YORK SAFETY STEAM POWER co., 


Also 64 South Canal St., Chicago. 30 CORTLANDT ST., NEW YORK, 


ADDRESS NEAREST OFFICE. 


oe soa 
Pes wd 


MANUFACT Mul rT mia STATES, SCOTLAND, FRAN 


Awarded the GRAND PRIZE at Late Paris Exposition. 


CE, GERMANY & 








lllinois Electric Material Go.. 


158 FIFTH AVENUE, CHICAGO. 


ELBGTRIG LIGHT and RAILWAY SUPPLIES. 


SPECIALTIES: 
‘** CANVAS JACKET” Woven Moisture-Proof Wire. 
** BISHOP” India Rubber Wire. 
*“ ELECTRIX” Sockets, Switches, etc. 
* RUSSELL” Arc Lamp. 
“ECONOMIC” Incandescent Lamps, 
“GILES” Steel Poles and Brackets, 
Cedar Poles for Light and Railway Construction, 
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Mcintosh & Seymour 


SPECIAL 


COMPOUND ENGINE. 


Tandem, Self-contained. 
Direct Belting to 
Dynamos and Generators 

4 SAVING | 
Of forty per cent In fuels 














